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DEFINITION OF SYMBOLS 


Symbol 

a 

b 

C 

C(f> 

D 

E 

eq 

F 

f 

G 

h 

i 

j 

K 

M 

N 

N 


Definition 

Semidiameter perpendicular to Z-axis in ellipsoid 
Semidiameter parallel to Z-axis in ellipsoid 
Stiffness eccentricity parameters; offset distance in ogive 
Cos 4 > 

Bending stiffness parameters 
Young's modulus (lb/in. 2 ) 

Equivalent 

Lineal force (lb/in.) 

Position parameter for parabola; distributed loads in local 
coordinates 

Shear modulus (lb/in. 2 ) 

Shell thickness; face sheet thickness; equivalent shell thickness 

Index; beginning edge of shell segment; independent joint of 
kinematic link; subscript "inside” 

Index; ending edge of shell segment; dependent joint of kinematic 
link 

Extensional stiffness parameters 
Bending moment on shell (in-lb/in. ) 

Membrane stress resultant (lb/in.) 

Assumed membrane stress resultant (lb/in.) 



DEFINITION OF SYMBOLS (Continued) 


Symbol 

n 

o 

Q 

R 

r 

s 

S(p 

T 

t 

w 

X 

Y 

Z 

a 

P 

y 

A 

£ 


Definition 

Index on harmonic 
Subscript "outside" 

Transverse shear stress resultant (lb/in.) 

Radius 

Radius 

Index of segment; coordinate in cylinder or cone 
Sin <£ 

Temperature 

Core thickness in sandwich shell 
Normal deflection, positive inward 
Cartesian coordiate, 0 = 0 at X-axis 
Cartesian coordinate 

Cartesian coordinate coincides with axis of revolution 
Angle between rotated coordinates 

Ratio of semidiameter parallel to Z-axis in ellipsoid to semi- 
diameter perpendicular to Z-axis 

Shear strain; nonlinear parameter; angle of inclination of 
kinematic link 

Displacements in fixed or "global" coordinates 
Normal coordinate, positive inward 
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Symbol 

e 

A 

X 

v 

P 

a 

T 

<t> 

Si 

U) 

co 0 


DEFINITION OF SYMBOLS (Concluded) 

Definition 

Circumferential angular coordinate (rad) 

Segment length parameter 
Shell parameter 
Poisson's ratio 
Mass density (lb-sec 2 /in. 4 ) 

Normal stress (lb/in. 2 ) 

Shear stress (lb/in. 2 ) 

Meridional angular coordinate ( rad) 

Rotational displacement in "global" coordinates (rad) 
Rotational displacement (rad) 


Angular velocity (rad/ sec) 


AUTOMATED SHELL THEORY FOR ROTATING 
STRUCTURES (ASTROS) 

SUMMARY 


The ASTROS (Automated Shell Theory for Rotating Structures) pro- 
gram is a digital computer program that can analyze any disk or shell of 
revolution of arbitrary cross section under inertial loads caused by rotation 
about the shell axis and various static loads, including thermal gradients. The 
program output is the elastic stresses and deformations caused by the inertial 
and static loadings. This report contains all the information necessary for 
the application of this program. 

INTRODUCTION 


This program was developed because of a need for an easy-to-use and 
accurate computer program that is oriented directly toward solving for the 
stresses and deformations in rotating disks and shells of revolution such as 
those encountered in rocket engine turbomachinery. Several programs are 
already available for determining the stresses and deformations of rotating 
structures, but these are limited to disks and are based on the finite difference 
method. In using the finite difference method, the user must divide the 
structure into very small segments and determine values for each segment for 
use in the program. In the analysis of almost all geometric shapes, the input 
values must be approximated, especially for a variable -thickness structure; 
therefore, the results can be made more accurate only by dividing the structure 
into more and smaller segments for closer approximations. Thus, it was 
desirable to develop a program that could handle larger segments in the com- 
puter model to minimize the amount of input to the program and would have a 
larger program capability and more accurate results. 

It was determined that the STARS II (Shell Theory Automated for 
Rotational Structures II) Computer Program developed by the Grumman Air- 
craft Engineering Corporation [1, 2,3] already incorporated most of the 
necessary theory and programming for analyzing rotating structures, using a 
numerical integration approach. However, the STARS II Computer Program, 
although it can be used, was not directly oriented toward analyzing rotating 
structures, and a considerable amount of hand calculations to determine 
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the inertial loads caused by rotation would have to be performed before inputting 
the data. Thus, by making modifications to the ba,sic STARS n program and 
incorporating additional programming so that the inertial loads could be cal- 
culated internally and converted into static-load components, the ASTROS 
Computer Program was developed for rotating structures. Much of the infor- 
mation in the STARS II users' manual [ 2] is repeated in this report for 
completeness. 

The ASTROS program has the capability of analyzing any disk or shell 
of revolution of arbitrary cross section under inertial loads caused by rotation 
and various static loads, including thermal gradients. The geometric shapes 
incorporated in the program are ellipsoidal, spherical, ogival, toroidal, 
conical, circular plate, cylindrical, and parabolic. 

Four classifications of information are used as program input: 

1. Geometry Data. The geometric description of each segment of the 
disk or shell of revolution. 

2. Material Data. Thickness and material properties of the segment. 

3. Topology Data. The manner in which all the segments are inter- 
connected to form a structure . 

4. Load Data. Temperature and loading data, both concentrated and 
distributed, and angular velocity. 

The purpose of the program, as stated earlier, was to present an 
easy-to-use and accurate method for solving the stresses and deformations 
in rotating disks and shells of revolution. The program should not replace 
the engineer with a computer but instead should allow the computer to become 
the engineer's tool. 


PROGRAM CAPABILITY 


The use of an accurate shell theory to analyze rotating disks and shell 
structures involves complex mathematics and numerical techniques, which 
are nearly impossible to treat without the aid of automated procedures. On 
this basis, ASTROS was developed using the basic STARS II Computer Pro- 
gram [1, 2, 3] , which is based upon the Love-Reissner first-order shell theory. 
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The program can analyze isotropic or orthotropic stiffened disks and shells of 
revolution, subjected to symmetric distributed loading or concentrated line 
loads, as well as thermal strains. Furthermore, a disk or shell with arbitrary 
boundary conditions, under loads which vary arbitrarily with position and 
under a temperature variation through the thickness, is tractable with this 
program. The rotating structure can consist of any of the following geometric 
shapes: 


1. Ellipsoidal — spherical 

2. Ogival — toroidal 

3. Modified ellipsoidal shape 

4. Conical — circular plate (disk) 

5. Cylindrical 

6. Parabolic 


The rotating structure cross section can be a sheet, sandwich, or 
reinforced sheet or sandwich. The reinforcement can consist of rings and/or 
stringers or a waffle construction rotated 45 deg to the principal coordinates. 
The reinforcement material properties can also differ from those of the main 
shell. 


The basic approach to the problem [i] is to cut the structure into 
several regions. These regions need to be singly connected and can have only 
line loads applied at their end points. There are no restrictions on geometry 
or on uniform or thermal loads. The regions are further subdivided into 
several segments, each being free to have its own geometric shape, provided 
that the shape falls into one of the categories just mentioned. 

Stiffness matrices obtained for each segment are coupled by standard 
matrix methods to obtain region stiffnesses, which, after being reduced in 
size, are in turn coupled to form the total structure under analysis. The 
program can handle a structure composed of up to 24 segments in each of 19 
regions arbitrarily connected to each other. There is a limitation on the size 
of a shell segment, which is a consequence of the demand that boundary dis- 
turbances be felt throughout the segment. This limitation is mathematically 
described as a length parameter in the next section, Input Information, under 
the heading, Calculation of Segment Length. This parameter, however, is not 
reliable near the apex of any shell shape (cp = 0), and the segments needed in 
this region are actually much smaller than predicted by the parameter. A 
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mathematical singularity occurs at the apex where r 0 (the radius of revolution) 
becomes zero. It is this Singularity which prevents the length parameter from 
being meaningful near the apex. Furthermore, the point (0=0) is not an 
acceptable input point of the program, although any point outside a circle of 
infinitesimal radius is satisfactory. 

There is considerable latitude in what can be done within each segment. 
The thickness of any segment can be symmetrically tapered, and it can contain 
up to 14 points of discontinuity, provided that the segment centerline remains 
continuous and describable by a single geometry. A temperature distribution 
through the thickness can be specified at three points in a homogeneous shell 
and four points in a shell of rigid core sandwich construction. The distribution 
is considered to be linear between these points. Thus, it is possible to 
approximate temperature distributions other than linear distributions. In the 
event of physically discontinuous centerlines, a kinematic link is available for 
use in the analysis. The link relates displacements across the discontinuity. 
This link may be used between regions and between segments within a region. 

The program is also capable of a nonlinear analysis. The analysis of 
this large deformation case is accomplished by use of iteration. Details of the 
nonlinear theory involved are presented in References 1 and 4, and the program 
utilization of this option is described in detail in the next section of this report, 
titled Input Information. 

The output of the program is the amplitude of the displacements, stress 
resultants, and stresses at the inside and outside surfaces as a function of the 
radial coordinate, r 0 . This output is printed out for each segment of the 
shell at intervals specified by the user of the program. 


INPUT INFORMATION 


The preceding section provides some insight into the capability of the 
ASTROS program and the potential it might have for future use. If the 
program is applied judiciously it can be an extremely powerful tool. The 
mechanics of applying it should be clearly understood. With this in mind, the 
remaining sections should be studied carefully. 

The required input data may be subdivided into three main parts: 
geometric, topological (or coupling orientation) , and joint data (degree -of - 
freedom description for each joint component) . Each segment requires its 
own geometric configuration and numerical integration control. 
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The output consists of stiffness coefficients for each segment, and the 
actual symmetry of the coefficients is presented in a convenient form for a 
check on the accuracy of the integration through the segment. Region stiff- 
nesses and their symmetry checks are also provided. Final stresses, dis- 
placements, and Huber-Von Mises-Hencky "effective stresses" are printed 
out for each segment at intervals along the segment as specified by the user 
of the program. The output will be further discussed in the next section. 
Output Information. 


The full program capacity is described as follows. 


Segments 


24 


Segment joints 25 

Regions . 19 

Region joints 20 


Number of points available 
per segment for specifying 
geometric or load data 30 

Number of points available 
through the thickness for 
specifying temperature data 4 


Geometries ellipsoid, sphere, translated ellipsoid, modi- 

fied ellipsoid, ogive, toroid, cone, annular 
plate, cylinder, and second-order parabola. 

Wall cross-section options single sheet, equal face sheet sandwich, 

unequal face sheet sandwich, eccentric rein- 
forcement (rings, stringers or both) , waffle 
reinforcement rotated 45 deg to coordinate 
axes. 


Number of material property 
tables per submission 10 

Number of points per material 
property table 10 
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Number of consecutive load 

conditions per submission 5 (except thermal or nonlinear = 1) 

Orthotropy options isotropic or orthotropic sheet, isotropic or 

orthotropic sandwich, isotropic or orthotropic 
sheet or sandwich reinforced by different 
property rings or different property stringers 
or both, isotropic or orthotropic sheet or 
sandwich reinforced by a different property 
waffle system rotated 45 deg to coordinate 
axes, other combinations obtained by rede- 
fining stiffness parameter formulas ( see 
the subsection, Reinforced Shell Stiffness 
Formulas, in this section; also Reference 1.) 

Figure 1 shows the detailed option flow chart for the program. 


Genera! Notes 

Before discussing the specific input order, it would be advantageous 
to introduce some general guidelines in the area of idealizations and topology. 

In many computer programs there is such an abundance of numerical com- 
putations that minimizing numerical roundoff errors becomes as important 
as getting the final answers. In some cases the engineer can aid the program 
in this effort by using judicious idealizations. Such a possibility exists in the 
ASTROS program, since many internal operations are involved with building 
and inverting stiffness matrices. The object of the user, therefore, should be 
to help the computer by avoiding the creation of ill-conditioned matrices at 
any step [5] . Physically, the way to achieve this end is to have all the segment 
stiffness matrices of the same order of magnitude. This will, in turn, pro- 
duce region stiffness matrices that are of similar orders of magnitude and 
minimize possible ill -conditioning in the total structure matrices. The user 
can help to achieve this end by sizing his segments in such a way that no short, 
stiff segment is contained alone in a region with all other long, flexible 
segments, or that no region comprised of all short, stiff segments exists in a 
structure whose other regions contain only long, flexible segments. No 
accurate measure can be given on the relative stiffness or flexibility of 
segments allowed, and thus the best check is to see if a structure is in 
equilibrium under the applied loading. The symmetry checks of segment and 
region stiffness matrices are useful for many reasons but will not necessarily 
alert a user to ill -conditioning. 
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Figure 1. 


Program option 


flow chart. 
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In the use of regions, one other type of accident must be avoided. Ix, 
for instance, a structure were idealized using only one region and having both 
ends fixed, the problem could not be solved. This is because the program 
could not form a suitable boundary condition matrix for the structure. Thus, 
in the use of region idealizations, which are less physically meaningful to a 
user than pure segment idealizations, care should be taken so that all boundary 
conditions are not zeroed out. 

Order of Input (See Figs. 1 and 2) 

The order of the input data to the ASTROS program is outlined on the 


following pages. 

GENERAL INTRODUCTORY CARDS Column Format 

1. Title Card 

a. Alphameric title (submission description) 1-64 16A4 

2. Program Control Card 

a. Number of regions to be coupled (Max. = 19) 1-2 12 

b. Total number of segments (Max. = 19 x 24 

= 456) 3-5 13 

c. Number of Material Property Tables 

(Max. = 10) 6-7 12 

d. Harmonic value 14-16 F3.1 


This value must be set equal to zero (0.) such 
that the loads will form an axi symmetric 
loading on the structure . 

e. Number of problems in this submission 17-18 12 

The user is able, in one submission, to analyze 
his structure under several independent loading 
conditions (max. = 5) . The number of these 
loading conditions will determine the number of 
load clue cards which will be necessary per 
segment. If there is a thermal load or if the 
run is to be nonlinear, this number can only be 
unity ( 1) . 
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I III I II 


GENERAL INTRODUCTORY CARDS (Concluded) Column 

f. Coupling code 19 

( 1) Coupling to occur, code = 1 

( 2) No coupling, code = 0 ( or blank) 

If no coupling occurs, the program will give only 
individual stiffness matrix of each segment; if 
coupling occurs, the program will run to comple- 
tion and give state of stress and deformation of 
the entire structure. Items 10 through 14 of 
the segment cards and the boundary condition 
cards of the regions are not included in an un- 
coupled run. In addition, the number of regions 
is one ( 1) , and the total number of segments and 
the number of segments on the first region 
identification card must be the same. Also, the 
region introductory card (topology) is not in- 
cluded. Uncoupled runs present a way to size 
segments by use of stiffness symmetry checks, 
without a full execution of the problem. 

MATERIAL PROPERTY TABLES (max. = 10 sets) 

As many sets of these cards are used (< 10) as there 
are different material property segments in the structure 
to be analyzed. These tables will be used to obtain the 
thermal variation of material properties if thermal load- 
ings exist. Thus, the range of temperatures in this table 
should be greater than that of the thermal loads. If no 
thermal loads exist, the values given in the first column 
of this table will be used, and the rest of the table can 
be left blank. If there are thermal loads, the range of 
the table is to be considered as that between the second 
and tenth columns with the temperature values varying 
in ascending order. 

1. Identification Card 

a. Material title (alphameric) i-4 

Any name can be made up as long as it is con- 
sistently used on the segment cards to which it 
refers. The same name cannot appear on more 
than one (i) table. 


Format 

Ii 


A4 
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MATERIAL PROPERTY TABLES (max. = 10 sets) (Cont.) Column Format 


b. Type of table 11-14 A4 

One of several possible alphameric clues is 
written here. These clues serve to size the 
number of cards in the property table and de- 
fine which properties belong on which card. The 
possible clues are: 

ISOT 

ORTH 

STIFF 

Their definitions are provided in item 2 below. 

2. Material Property Cards. The Material Property 
Cards are given below,, depending upon which 
table type clue is used. If the table type clue is 
"ISOT” (isotropic table) : 


a. Temperature values (5 values per card; 2 cards). 
These are the temperatures at which the values of 
material properties will be given. The first value 
in the table must always be the room- or stress - 
free temperature, since the material properties 
in only the first column of the table will be used 
in an analysis involving no thermal load. 

b. Values of Young's modulus at the given temper- 
atures. (5 values per card; 2 cards) 

c. Values of Poisson's ratio at the given temper- 
atures. (5 values per card; 2 cards) 

d. Values of the thermal coefficient of expansion at 
the given temperatures. (5 values per card; 

2 cards) 

If the table type clue is "ORTH" (orthotropic table) : 

a. Temperature values (5 values per card; 2 cards) . 
These are the temperatures at which the values of 
material properties will be given. 

b. Values of Young's modulus in the e direction (E^) 
at the given temperatures. 

( 5 values per card; 2 cards) 


5E14.7 


5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 
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MATERIAL PROPERTY TABLES (max. = 1,0 sets) (Cont.) Column 


c. Values of Young's modulus in the 0 direction 
(E ) at the given temperatures. 

4 > 

(5 values per card; 2 cards) 


d. 


Values of the Poisson's ratio, 

temperatures. 

( 5 values per card; 2 cards) 



at the given 


e. Values of the thermal coefficient of expansion in 

the e direction (a ) at the given temperatures. 

d 

( 5 values per card; 2 cards) 


f. Values of the thermal coefficient of expansion in 

the <b direction (a ) at the given temperatures. 

</>■:: ■ 

( 5 values per card; 2 cards) 

g. Values of the shear modulus, G , at the given 

<p0 

temperatures. 

(5 values per card; 2 cards) 


If the table type is "STIF" (table to be used for reinforced 
shells) : 


a-g. The values in these locations are the same as 
those above for the "ORTH" clue case and refer 
to the basic shell. 

h. Values of ring Young's modulus (E ) at the given 

R 

temperatures. 

( 5 values per card; 2 cards) 

i. Values of stringer Young's modulus (E ) at 

b 

the given temperatures. 

( 5 values per card; 2 cards) 


Format 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 


12 



MATERIAL PROPERTY TABLES (max. = 10 sets) (Concl.) Column Format 

j . Values of ring thermal coefficient of expansion 

(a ) at the given temperatures. 5E14. 7 

R 

( 5 values per card; 2 cards) 

k. Values of stringer thermal coefficient of ex- 
pansion (a ) at the given temperatures. 5E14. 7 

s 

(5 values per card; 2 cards) 

Note: In a rotated waffle construction, items H and 
I and J and K, are respectively identical. 

REGION INTRODUCTORY CARDS 

These two cards are placed at the beginning of each 
region data information. Each region contains the fol- 
lowing data set ( Fig. 2) : (1) two region introductory 
cards, (2) data cards for each segment within the region, 
and (3) kinematic link cards describing the kinematic 
links within the region, if any. 

1. Identification Card 


a. Number of segments within the region (< 24) 1-2 12 

b. Number of kinematic links between segments 

within the region. 3-4 12 

c. Any alphameric information (region description) 5-69 16A4 

2. Topology Card (Coupling Orientation) 

a. Region number 1-5 15 

Number of the region under consideration. 

b. Joint (i) 6-10 15 

Joint associated with ith (beginning) end of the 

region (TIC) . 

c. Joint (j) 11-15 15 

Joint associated with jth (ending) end of the 

region ( STOP) . 


REGION INTRODUCTORY CARDS (Concluded) 


Column Format 


There is no coordinate flow in regions, such as that 
shown for the segments in Figures 3 through 10. How- 
ever, the start joint of a region must match with 1 in 
segment numbering, and the end joint must match with 
the highest segment joint number in the region 
(Fig. 11). 



Figure 3. Typical shell segment. 


SEGMENT CARDS 

This sequence of cards is repeated for each segment 
within the region. 
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— a 


TOP ELLIPSOID 
SPECIFY a, P = i and C = 0 


BOTTOM ELLIPSOID 




SPHERE 

SPECIFY a f £= 1 
or use ogive with 
= a, C = 0 


Figure 4. Ellipsoid. 


TRANSLATED ELLIPSOID 
SPECIFY e,R * fc/e AND C<0 



Figure 5. Translated ellipsoid 







+ 2 



SPECIFY r Q 


Figure 10. Cylinder. 
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REGION NUMBERING 




NUMBERING OF SEGMENTS WITHIN REGIONS 

Figure 11. Topology schemes. 

SEGMENT CARDS (Continued) Column Format 

1. Identification Card 

\ 

a. Segment identification code 1-2 F2.0 

( 1) Ellipsoidal, translated ellipsoidal, or 

spherical segment, code =11 

( 2) Modified ellipsoidal segment, code = 12 

(3) Ogival — toroidal segment, code = 13 
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SEGMENT CARDS (Continued) 


Column Format 


(4) Paraboloid segment, code =14 

(5) Conical — circular plate segment, code = 21 
The plate is treated as a cone with 

zero angle. 

(6) Cylindrical segment, code = 31 

b. Any alphameric information ( segment description) 3-66 
2. "MAGIC" Control and Segment Sizing Card 


a. Initial value of 0 in radians or s in inches 
(TIC) 


1-14 


b. Final value of 0 in radians or s in inches 

(STOP) 15-28 

c. Interval at which final answers are printed out 

(DTAU) 29-42 

The 0 -coordinate is defined for all geometric 
shapes except the cylinder, cone, and plate, 
for which the s coordinate is used. Figures 
3 through 10 describe these coordinates for 
each shapie. 

d. Difference 43-56 

The value recommended depends upon the com- 
puter used. For the IBM 7094 it is 1.0 E-6; 

for the IBM 360-75 and the UNIVAC 1108 it is 1.0 
E-4^ 

57-70 

e. Integration interval 

Recommended interval = 0. 01' x segment length 

71-72 

f. Delta 

For a fixed-step integration, delta = 0. This card 
controls the Runge-Kutta numerical integration 
scheme. The suggested values above yield 
accurate results for a fixed-step integration 
method. 


16A4 

E14.1 

E14.1 

E14.1 

E14.1 

E14. 1 
F2.0 
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Calculation of Segment Length 


There is a restriction on the length of the shell segments. Physically, 
the restriction demands that boundary distrubances at one edge be distinctly 
felt at the other edge. This is a consequence of using a matrix approach which 
requires the calculation of stiffness matrices for the segments. Since the 
stiffness matrices must be symmetric , the magnitude of each matrix element 
must be such that a computer roundoff error never becomes prominent. 
Limiting the segment length insures satisfaction of this criterion. This length 
is a function of both geometric shape and segment location within a specific 
geometry. One of the limiting factors is that the ratio of the radii of revolu- 
tion at the initial and final points of a segment be greater than one -hundredth 
and less than one hundred. This requires smaller segments than will normally 
be predicted by formula in the area of an apex. In addition, note that (f> = 0 
is not an acceptable input point. 

For a cylinder, the segment length parameter, 

i 

A = ( 1 + y ) 2 jS As , 

should be held to about 4. 0. In this expression, y is a nonlinear parameter. 
For homogeneous shells 



It is zero for a linear problem. 

The rate of decay of a disturbance in the shell is measured by /3 . 

The meridional length is As. 

The values of /3 4 and As for various shell geometries are given below: 
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Approximate formulas can be obtained for near -cylindrical regions of generally 
curved surfaces. The length parameter, 

i 

A = (1 + y) 2 x A0 , 

should be held to about 4. 0. In this expression y has the same definition as 
in the cylinder case. 

The rate of decay of a disturbance in the shell is measured by A. The 
angle intercepted by a meridional arc length As is A </> = As/r* . The values 
of A 4 and As for various shell geometries are given below: 




For v -0.3, A £ 4: 

Homogeneous Construction 

x ‘ =3(1 ~‘ ,2) 

As£ 3.11<r 2 H)* 
(1 + y) s 

Sandwich Construction - 
Equal Face Sheets 

x « = 3(l-^)r,« 

r/(4b 4 + 6ht + 3t 4 ) 

As < 3.11 [r 2 2 (4h 2 + 6ht + 3t 2 )]* 

Sandwich Construction - 
Unequal Face Sheets 

,4 3(1 - v 2 )r/ /V h o V 

As s a - 11 (^ThJ [<V h o> 4+ 12b i h o t(h i + V*»]* 

(h. + h )*+ 12h.h t(h. + h + t) { r 2 / 

10 10 1 o \ L / 


The minimum allowable segment length is 1 x 10 * (inches or radians) . 


SEGMENT CARDS (Continued) 

3. Geometric Description Card 

a. Ellipsoid and sphere (Figs. 4 and 5) 

( 1) Semiaxis perpendicular to Z -direction (a) 

(2) Ratio of semiaxis in the Z-direction (b) 

to (a), 0 = | 

(3) C = offset distance (±) (C = 0 if no offset) 

b. Modified ellipse shape (Fig. 6) 

(1) Axis ratio coefficient (n) 

(£) Semiaxis perpendicular to Z-direction (a) 


Column Format 


1-14 E14. 1 

15-28 E14. 1 


29-42 E14. 1 


1-14 E14. 1 

15-28 E14. 1 
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SEGMENT CARDS (Continued) 

Column 

Format 

c. Ogive (Fig. 7) 



(1) R t = radius 

1-14 

El 4. 1 

(2) C = offset distance (±) 

15-28 

E14. 1 

d. Paraboloid (Fig. 8) 



(1) fj = position parameter, 

1-14 

E14. 1 

(2) f 2 = shape parameter 

15-28 

E14.1 

(3) f 3 = shape parameter 

29-42 

E14. 1 

e. Cone (Fig. 9) 



(1) Angle <p in radians (for flat plate, cp = 0) . 

1-14 

El 4. 1 


Keep in mind that this <p is a constant for 
a given cone and should not be confused with 
the <p on the MAGIC Control and Segment 
Sizing Card. 

f. Cylinder (Fig. 10) 

(1) Radius 1-14 E14. 1 

4. Master Clue Card. This card contains a series of 
clues which determine the program and table loca- 
tions to be used for the segment being described. 

For a master flow chart of clues and options in the 
program, see Figure 1. 

a. Material Table Type Clue 1-4 A 4 

This clue defines the type of material property 
table to be expected for the segment. This, as 
well as the following clue, determines the mate- 
rial properties that will be used in the structural 
analysis for the segment. Thus these two clues 
should match the two clues used on the identifica- 
tion card of the corresponding material property 
table. As mentioned before in this section under 
the category Material Property Tables, the three 
possibilities are: 

ISOT 

ORTH 

STIF 
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SEGMENT CARDS (Continued) 


Column 


Format 


b. Material title 11-1-4 A 4 

This name should be the same as the name which 

appears on the material property table which 
contains the properties to be utilized for this 
segment. 

c. Sheet Clue ( segment construction) 21-24 A 4 

This clue informs the program as to what kind 

of shell wall cross section to expect. If the 
shell is of single -sheet construction, the clue 
to be used is: SING. If the shell wall is an 
equal-size face sheet sandwich, the clue to be 
used is: EQUA. If the shell wall is a sandwich 
but the face sheets are not equal, the clue to 
be used is: UNEQ. Finally, if the shell is 
reinforced by rings, stringers, or a waffle, the 
clue to be used is: BLAN. 

d. Reinforcement Clue 31-34 A4 

This clue describes the type of reinforcement 

that is present on the shell. If the shell is 
purely of single -sheet or equal or unequal -size 
face sheet honeycomb construction (no reinforc- 
ing) , the clue to be used is: THIC. If the rein- 
forcement consists of rings or stringers or both, 
located along the coordinate axes (0 and <p or s) , ' 

then the clue to be used is: ST10. If the rein- 
forcement consists of a waffle which is rotated 45 
deg to the coordinate axes, then the clue to be 
used is: RWAF. If another shell cross section 
(for instance, some sort of layer combination) 
can be cast so as to have the same integrated 
Hooke's Laws as either of the reinforced cases 
(see Ref. 1, Appendix A) , then the appropriate 
clue, ST 10 or RWAF, can be used for its 
description. The formulas for the appropriate 
stiffnesses need only be changed (Ref. 1 and this 
section under the heading, Reinforced Shell Stiff- 
ness Formulas) so as to describe the new shape 
properly. The numbers based on these new 
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SEGMENT CARDS (Continued) Column 

formulas can be input in card set 6 as described 
, in succeeding pages under item 6, Table of Wall 

Cross-Section Geometry, and this new cross 
section will be analyzed by the program. 

e. Thermal Clue 41-44 

This clue describes the type of thermal problem 
which exists in the segment. The user is re- 
minded that if there is a thermal loading on the 
structure, only one load problem may be run in 
the submission ( see this section under the 
heading, Order of Input, and subheading, 

General Introductory Cards). If there is no 
thermal load on the segment, the clue to be used 
is NOTH. If the thermal loading on the segment 
is of a general, standard type, that is, if there 
is variation of temperature through the thickness 
as well as in the coordinate directions, the clue 
to be used is THST . If the thermal load is such 
that the variation is all in the coordinate direc- 
tions and there is no thermal variation through 
the thickness, the clue to be used is THCN. The 
last clue concerns a shell which is inhomogeneous 
in the meridional direction. This is not really 
a thermal problem at ail but merely a manipula- 
tion of the material property tables. If a struc- 
ture has a wide variation in material properties 
•in the meridional direction, without this last 
option one must take short segments of constant 
properties for analysis. With this option, how- 
ever, the property variation is placed in the 
material property table and expressed on the 
segment as a function of temperature. No thermal 
loads are calculated, however, and the temper- 
atures are used only to interpolate for material 
properties as integration is progressing along the 
segment. Thus, continual variation of properties 
in the meridional direction is accommodated. The 
clue for this option is THIN. 


Format 


A4 
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SEGMENT CAKDS (Continued) 


Column 


Format 


f. Stress-free temperature ' 51-60 

The value of the temperature ( usually room 
temperature) at which the segment has no 

thermal stresses or distortions induced is 
provided here. This is the temperature at 
which the shell was manufactured. If there 
is to be no thermal analysis, this value is not 
used and can be set to zero (0.0). 

g. Nonlinear Clue 61-64 

If the analysis is to be linear the clue is LINE. 

For a nonlinear analysis see Reference 1, Section 
7, and use the clue NPHI. 

h. Table control — number of points in each of the 

following tables 71-72 

This can vary from 2 to 30, depending upon the 

shell geometry and loading. For a linearly 
varying geometry and/or loading only two input 
points would be required. These two points 
would be the end points. For more general 
loading and/or geometry a large number of points 
are required. In particular, each abrupt change 
is specified by two points. One should use as 
, many points as necessary (up to 30) in order to 
completely describe the problem. 

5. Table of 0 or s Values 

a. Initial, intermediate, and final values of 0 or 
s. Each point requires 14 columns on a card, 
and thus there can be 5 values per card and up 
to 6 cards to make a total of up to 30 points. 

In preparing input data for this card, one should 
always make the first table value slightly smaller 
than the initial value of 0 or s specified under item 
2a . The last value has to be slightly greater thah the 
final value of 0 or s given under item 2b. The table 
overlap is necessary to initialize the interpolation 
scheme. A suggested overlap value of 1 x 10 will 


E10.1 


A4 


12 


5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


insure good results. The minimus^ value of this 
overlap that can be used is 1 x 10 . 

6. Table of Wall Cross-Section Geometry. The contents 
of these cards (up to six cards per item below) are 
dependent upon the clues registered on the Master 
Clue Card. If the shell to be described contains no 
reinforcing, the pertinent clue is item 4c, the Sheet 
Clue. For these cases the geometry is input and the 
stiffnesses are calculated internally by the program 
( Fig. 12) . The input is presented below as a function 
of the Sheet Clue. If the: Sheet Clue is SING (single 
sheet construction) : 

a. Initial, intermediate, and final values of wall thick- 
ness (h.) at points defined by table of <f> or a values. 

If the Sheet Clue is EQUA (equal-size face sheet 
sandwich) : 

* ( > 

a. Initial, intermediate, and final values of face 
sheet thickness (h ) at points defined by table 

of <p or s values. 

b. Initial, intermediate, and final values of core 
thickness (t) at points defined by table of <p 
or s values. 

If the Sheet Clue is UNEQ ( unequal-size face sheet 
sandwich) : 

a. Initial, intermediate, and final values of inner 
face sheet thickness (h.) at points defined by 

table <p or s values. 

b. Initial, intermediate; and final values of core 
thickness (t) at points defined by table of <f> 
or s values. 

c. Initial, intermediate, and final values of outer 
face sheet thickness (h Q ) at points defined by 

table of <p or s values. 


5E14.7 


5E14.7 


5E14.7 


5E14.7 


5E14.7 


5E14.7 
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Figure 12 
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Calculated shell section properties 


















SEGMENT CARDS (Continued) 


Column 


Format 


If.the shell is reinforced, the Sheet Clue will be BLAN. 

In this case it is the following, or Reinforcement Clue 
(item 4d) , which will determine the contents of card 
series 6. For the reinforcement cases the geometry 
can be complex and varied, since all types of reinforcing 
are to be included. Thus,, rather than geometry, actual 
stiffness parameters will be input. Formulas for calcu- 
lating these parameters are derived in Reference i. 

They are presented for those and additional cases on the 
following pages. The reinforced shell input is presented 
below as a function of the Reinforcement Clue. 

If the Reinforcement Clue is RWAF (waffle reinforcing 
rotated 45 deg to the coordinate axes) : 

• a. Initial, intermediate, and final values of the 
reinforced shell extensional stiffness in the 0 
direction (K lt ) at points defined by table of <p 
or s values. 

b. Initial, intermediate, and final values of the 
reinforced shell Poisson's ratio effective 
extensional stiffness (K 12 ) at points defined by; 
table of <p or s values. 

c. Initial, intermediate, and final values of the 
reinforced shell extensional stiffness in the 

<p direction (K 22 ) at points defined by table of 
0 or s values. 

d. Initial, intermediate, and final values of the 
reinforced shell shear extensional stiffness 

(Kg 3 ) at points defined by table of 0 or s values. 

e. Initial, intermediate, and final values of the 
reinforced shell bending stiffness in the 0 
direction (D lt ) at points defined by table of 

c p or s values. 


5E14.7 

. .t 


— - 5E14.7 


5E14; 7 


6E14.7 


5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


f. Initial, intermediate, and final values of the 5E14.7 

reinforced shell Poisson's ratio effective bending 
stiffness (D 12 ) at points defined by table of 0 
or s values. 

g. Initial, intermediate, and final values of the 
reinforced shell bending stiffness in the <p 
direction (D 22 ) at points defined by table of 
(f> or s values. 

h. Initial, intermediate, and final values of the 
reinforced shell shear bending stiffness (D 33 ) 
at points defined by table of <p or s values. 

i. Initial, intermediate, and final values of the 
reinforced shell waffle eccentricity parameter 
(Cji) at points defined by table of <f> or s values. 

If the Reinforcement Clue is ST 10 (reinforcement consisting 
of rings or stringers or both) : 

a. through h. The items contained on these cards 8 sets of 5E14. 7 

are identical to those described for the RWAF 
clue above. 

i. Initial, intermediate, and final values of the 5E14.7 

reinforced shell ring eccentricity parameter (C 14 ) 

at points defined by table of 0 or s values. 

j. Initial, intermediate, and final values of the 5E14.7 

reinforced shell stringer eccentricity parameter 

(C 22 ) at points defined by table of <p or s values. 

Reinforced Shell Stiffness Formulas 

The formulas for the reinforced shell stiffnesses are given as follows, 
i. Waffle Construction (RWAF Clue) 

a . Single sheet reinforced by rotated waffle : 


5E14.7 


5E14.7 
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b. Equal -size face sheet sandwich reinforced by rotated waffle: 
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Du = 


-E h (V 2 + 6h.t + 3t 2 ) 

0 1 V i i / 


6(1 >V 


E I 
R 

S 


D 12 - 


-v Eh. (4h. 2 + 6h.t + 3t 2 ) El 

l / _ R 




D 33 - 
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6 S 


c. Unequal -size face sheet sandwich reinforced by rotated waffle: 


Kn = 
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(h. + h ) 4 + 12h.h t(h. + h + t) 
1 o 1 o 1 o 

12(h. + h ) 

1 o 



where in the preceding presentation: 

A = area of reinforcement 

C = eccentricity of reinforcement (measured from the basic shell 

centroidal axis to the centroidal axis of the reinforcement — positive 
inward) 

I = moment of inertia of reinforcement about basic shell centroidal 
axis 

S = spacing of reinforcement 
and the subscript R refers to reinforcement properties. 

As can be seen from the changes in corresponding equations for the 
single sheet and sandwich basic constructions, any basic construction 
reinforced by a rotated waffle can be analyzed by the program by merely 
calculating its stiffnesses and adding to them the appropriate reinforcing 
stiffness terms. In addition, any other wall cross section which is not 
explicitly reinforced can be analyzed by this option if the integrated Hooke's 
laws of the cross section can be cast into the form of equations 4-10 in 
Reference 1, and the definitions of the stiffness parameters thus derived are 
used. 


2. Ring — Stringer Reinforced Construction (ST10 Clue) 


a. Single sheet reinforced by rings and/or stringers: 
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b. Equal -size face sheet sandwich reinforced by rings and/or 
stringers: 
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c. Unequal-size face sheet sandwich reinforced by rings and/or 
stringers: 
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where in the above presentation: 

A = area of reinforcement 

C = eccentricity of reinforcement (measured from the basic shell 

centroidal axis to the centroidal axis of the reinforcement — positive 
inward) 
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I = moment of inertia of reinforcement about basic shell centroidal 
axis 

J = twist constant of reinforcement cross section 
S = spacing of reinforcement 

The subscripts 9 or 0 indicate coordinate directions, and the subscript R 
refers to reinforcement properties. With reference to reinforcement pro- 
perties, (p refers to stringers and 9 to rings. 


The ST 10 equations are somewhat approximate. First, since the 

reinforcement properties are ’’smeared, ” the equations will not be accurate 

where the reinforcement is widely spaced. Second, because of the first-order 

theory assumption that M = -M , the torsional constant is only approxi- 

(p6 6<p 

mate in cases where reinforcement properties GJ/S are not equal in the two 
coordinate directions. For an axisymmetric loading this approximation will 
have no effect unless a pure torsion load is applied. 


As previously, changes in corresponding equations for the single sheet 
and sandwich basic construbtions indicate that any basic construction with 
reinforcement can be analysed by the program by calculating its basic 
stiffnesses and adding them 'to the appropriate reinforcing stiffness terms. 
Again, any other wall cross'section which is not explicitly reinforced can be 
analyzed by this option if the integrated Hooke's laws of the cross section 
can be cast into the form of equations. 4-1 in Reference 1, and the definitions 
of the stiffness parameters thus derived are used. 

Both the ST 10 and the RWAF equations are applicable to obtain accurate 
stress resultants for a reinforced shell structure. Stress calculations based 
upon "smeared" properties, however, are inaccurate and are not carried out 
by the program. The user, having the actual geometry and the stress 
resultants, can easily make this calculation ( see Appendix A) . 

SEGMENT CARDS (Continued) Column Format 

7. Loading Clue Card. The contents of this card are 
numerical clues which alert the programs to the 
types of loads that exist on the segment. If the clue 
indicates 1 that some load does not exist, the appropriate 
! cards in series 8 which would ordinarily contain the 
numerical values of this load are omitted from the 
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Column Format 


sequence. The series of cards 7 and 8 are repeated 
for the number of problems indicated on the Program 
Control Card (item e) up to a maximum of five. If 
three problems were being run, the following card 
sequence for that segment would be: 

Loading Clue Card for pattern one (card 7) 

Load Values for pattern one (card 8) 

Loading Clue Card for pattern two (card 7) 

Load Values for pattern two ( card 8) 

Loading Clue Card for pattern three (card 7) 

Load Values for pattern three (card 8) 


The appropriate clues are as follows: 


a. Thermal Clue i 

If there are no thermal loads (Item 4e is 
NOTH) the clue number is zero ( 0) . 


If there is a standard thermal variation through 
the thickness (item 4e is THST) , the clue number 
is four ( 4) . 


If the temperature is constant through the 
thickness (item 4e is THCN) or if the in- 
homogeneous option is used (item 4e is THIN) 
the clue number is one ( i) . 


If a thermal loading does exist on the structure, 
then the stiffnesses matrix is thermal dependent, 
and only one loading problem may be run per 
submission ( see Program Control Card, item e) . 


b. Circumferential Load Clue (f ) 

6 

If there are no circumferential loads, then the 
clue number is zero ( 0) . 


2 


If there are circumferential loads, then the clue 
number is one ( 1) . 


11 


II 
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Column Format 


c. Meridional Load Clue (f . ) 3 

0 

The meridional load clue number must always 
be one ( 1) whether or not there are any 
meridional loads. 

d. Normal Load Clue (f ^) 4 

The normal load clue number must always be one 
(1) whether or not there are any normal loads. 

e. Circumferential Moment Load Clue (m^) 5 

The circumferential moment load clue number 
must always be one ( 1) whether or not there are 
any circumferential moment loads. 

f. Meridional Moment Load Clue (m ) 6 

<P 

If there are rm meridional moment loads, then 
the clue number is zero ( 0) . 

If there are meridional moment loads, then the 
clue number is one ( 1) . 

g. Any alphameric information (load description) 7-70 

8. Table of Applied Loads (see Figs. 13 through 15 for 
the sign convention) . The appropriate card sequence 
is given as follows as a function of the Loading Clues 
on card 7. If the Thermal Clue is one ( 1) : 

a. Initial, intermediate, and final values of the 

temperature of the shell at points defined by table 
of cj) or s values. [These values will be used 
either for a thermal problem where there is no 
thermal variation through the thickness ( Clue = 

THCN) or to calculate varying material properties 
along the shell for an inhomogeneous problem 
(Clue = THIN) .] 

If the Thermal Clue is four ( 4) : 


II 


Ii 


II 


II 


16A4 


5E14.7 
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... jSi 



Figure i3. Forces on shell element. 



Figure 14. Moments on shell element 




Column Format 


SEGMENT CARDS (Continued) 

a. Initial, intermediate, and final values of the 
temperature T at points defined by table of <f> 

or s values. (The subscripts, nm, indicate 
temperature location; see the following sketch. ) 



b. Initial, intermediate, and final values of the 
temperature T at points defined by table of 

0 or s values. 

c. Initial, intermediate, and final values of the 
temperature T qc at points defined by table of 

0 or s values. 

d. Initial, intermediate, and final values of the 
temperature T qo at points defined by table of 

<p or s values. 

If the Thermal Clue is zero ( 0) , the above cards are 
omitted. 

If the Circumferential Load Clue is one ( 1) : 


5E14.7 


5E14.7 


5E14.7 


5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


e. Initial, intermediate, and final values of the 

circumferential loads f at points defined by 

9 

table of 0 or s values. For a discussion of 
distributed loads, see Reference 6, Appendix A. 

If the Circumferential Load Clue is zero ( 0) , the cards in 
item e are omitted. 

The Meridional Load Clue on card 7 is always one ( 1) 
whether or not there are any meridional loads. Thus, if 
there are no applied meridional loads on the segment, 
zero values must be used (or blank cards) according to 
the following format: 

f. Initial, intermediate, and final values of the 
meridional loads f at points defined by table of 

4 > 

0 or s values. This card or cards cannot be 
omitted. 

The Normal Load Clue from card 7 is always one ( 1) 
whether or not there are any normal loads. Thus, if there 
are no normal loads on the segment, zero values must be 
used (or blank cards) according to the following format: 

g. Initial, intermediate, and final values of the normal 
loads f at points defined by table of 0 or s 

values. 

This card or cards cannot be omitted. 

The Circumferential Moment Load Clue from card 7 is 
always* one ( 1) whether or not there are any circumferential 
moment loads. Thus, if there are no circumferential 
moment loads on the segment, zero values must be used 
(or blank cards) according to the following format: 

h. Initial, intermediate, and final values of the 

circumferential moment loads m of points 

9 

defined by table of 0 or s values. 


5E14.7 


5E14.7 


5E14.7 


5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


This card or cards cannot be omitted. 

If the Meridional Moment Load Clue is one ( 1) : 

i. Initial, intermediate, and final values of the 5E14. 7 

meridional moment loads m at points defined 

4 > 

by table of cp or s values. 

If the Meridional Moment Load Clue is zero ( 0) , cards 
i are omitted. 

As noted, the load clue on card 7 for the meridional load, normal 
load, and circumferential moment load must always be one ( 1) even if these 
loads do not exist on the segment; thus, card 8 must include the numerical 
values of these loads using zeros or blank cards for any nonexisting applied 
loads. The reason for this is that the program internally calculates the 
inertial loads on the segment caused by rotation and breaks these loads down 
into the following three static component loads: meridional load, normal 
load, and circumferential moment load. The program then adds these loads 
to the external loads which have already been applied to the segment using 
cards 7 and 8. The program then stores these loads into the static load array; 
thus, the static load array for meridional loads, normal loads, and circum- 
ferential moment loads must always be open even if it means putting in zero 
values or blank cards for items f, g, and h on card 8. 


Column Format 


9. Table of Assumed Meridional Membrane Force N 

for Nonlinear Problems. If item 4g on the Master 
Clue Card is NPHI: 

a. Initial, intermediate, and final values of N, 5E14. 7 

4 > 

at points defined by table of 0 or s values. 

If Item 4g on the Master Clue Card is LINE, card sequence 
9 is omitted. If the problem under consideration is non- 
linear, the stiffness matrix depends upon N , and only 

0 

one loading problem may be run per submission ( see 
Program Control Card, item e) . 
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Nonlinear Analysis 


The Rotating Structures Computer Program is capable of considering 
nonlinear effects using an iteration technique. The iteration technique, which 
is not automated, can be accidentally made to diverge. To insure convergence, 
care must be taken to satisfy the segment sizing parameters, since symmetry 
of the stiffness matrix for a nonlinear analysis is no longer a requirement. 

A nonlinear analysis would then use the following steps: 

1. The first approximation to N is obtained from a linear solution, 
which may yield larger results than the actual nonlinear final value. 

2. After the preliminary values are obtained, the structure segments 
should be resized in the areas where local nonlinear behavior is suspected, 
using . the nonlinear sizing parameter (y) previously described in this section 
of the report under the heading, Calculation of Segment Length. 

3. If nonlinear effects are locally large, the value for N obtained 
from a linear solution ( step i) may dominate the loading terms in a nonlinear 
analysis and cause oscillations. To eliminate this possibility, the first N 
approximation should be lower than the value predicted by a linear analysis 

( 90 tq 50 percent, depending on the suspected magnitude of nonlinearity) . If 
oscillations are encountered at any stage, they can be eliminated and a trend 
toward convergence reestablished by using smaller values of N. 

4. With this step the procedure is repeated. A nonlinear analysis 

is made, and the N output is compared with the barred (assumed) quantities. 
This procedure is carried out until convergence is reached. 

SEGMENT CARDS ( Continued) Column Format 

10. Stress Clue Card. This card contains a series of 
clues used to identify the proper Hooke's law to be 
used for stress calculations. 

a. Meridional Stress Inner Edge Clue 1-4 A4 

This clue informs the program as to what kind 
of construction exists at the meridional inner edge 
of the shell segment. If the construction is part 
of the basic shell, the clue is SHEL. If the con- 
struction is part of the rotated waffle reinforce- 
ment, the clue is WAFF. If the construction is 
part of a stringer, the clue is STRI. 
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SEGMENT CARDS (Continued) 


Column 


b. 


Meridional Stress Outer Edge Clue 11-14 

This clue informs the program as to what kind 
of construction exists at the meridional outer 
edge of the shell segment. The same possibilities 
as in item a exist, and the possible clues again are: 

SHEL 

WAFF 

STRI 


c. Hoop Stress Inner Edge Clue 21-24 

This clue informs the program as to what kind 

of construction exists at the hoop inner edge of the 
shell segment. If the construction is part of the 
basic shell, the clue is S HEL . If the construction 
is part of the rotated waffle reinforcement, the 
clue is WAFF. If the construction is part of a 
ring, the clue is RING. 

d. Hoop Stress Outer Edge Clue 31-34 

This clue informs the program as to what kind 

of construction exists at the hoop outer edge of 
the shell segment. The same possibilities as in 
item c exist, and the possible clues again are: 

SHEL 

WAFF 

RING 

11. Reinforced Stress Calculation Table. The contents 
of these cards are dependent upon the Reinforcement 
Clue (item 4d) . If this clue is THIC, the whole set 
of cards 10 and 11 is omitted. If the Reinforcement 
Clue is RWAF: 

a. Initial, intermediate, and final values of extreme 
inward distance to reinforcement edge at points 
defined by 4 > or s table. This is a signed 
(±) value, measured from the basic shell centroid 
to the extreme point of shell or reinforcement, 
positive inwards. 


Format 

A4 


A4 


A4 


5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


b. Initial, intermediate, and final values of extreme 
outward distance to reinforcement edge at points 
defined by 0 or s table. This is a signed 

(±) value, measured from the basic shell centroid 
to the extreme point of shell or reinforcement, 
positive inwards. 

c. Initial, intermediate, and final values of waffle 
reinforcement spacing at points defined by <p 
or s table . 

d. Initial, intermediate, and final values of waffle 

V. rib thickness at points defined by <p or s table. 

e. Initial, intermediate, and final values of inward 

or outward distance to waffle reinforcement centroid 
at points defined by <p or s table. This is a 
signed (±) value, measured from the basic shell 
centroid to the centroid of the waffle reinforcement, 
positive inward. 

f. Initial, intermediate, and final values of equivalent 
"smeared" thickness of the waffle reinforcement at 
points defined by 0 or s table. [Note: 

"smeared" thickness refers to average thickness of 
stiffener per stiffener spacing (t = stiffener cross- 
sectional area/spacing) .] 

g. Initial, intermediate, and final values of inner face 
sheet thickness (hj at points defined by rp or s 

table. (If single -sheet construction, items h and i 
must be included but can be replaced by blank 
cards. ) 

h. Initial, intermediate, and final values of core 
thickness (t) at points defined by <p or s table. 

i t Initial, intermediate, and final values of outer face 
sheet thickness (h Q ) at points defined by 0 or s 

table. (If equal-size face sheet sandwich, this card 
still must be included and thus will be the same as 
card g. ) 


5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 
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SEGMENT CARDS (Continued) 


Column Format 


If the Reinforcement C^ue is ST 10; 

' < O 'i. 

a. Initial, intermediate, and final values of 
extreme inward 0 distance to reinforcement 
edge at points defined by <f> or s table. This is 
a signed (±) value, measured from the basic 
shell centroid to the extreme point of shell or 
ring, positive inwards. 

b. Initial, intermediate, and final values of extreme 
outward 0 distance to reinforcement edge at 
points defined by $ or s table. This is a 
signed (±) value, measured from the basic shell 
centroid to the extreme point of shell or ring, 
positive inwards. 

c. Initial, intermediate, and final values of extreme 
inward <p distance to reinforcement edge at 
points defined by i) or s table. This is a 
signed (±) value, measured from the basic shell 
centroid to the extreme point of shell or stringer, 
positive inwards. 

d. Initial, intermediate, and final values of extreme 
outward 0 distance to reinforcement edge at 
points defined by 0 or s table. This is a signed 
(±) value, measured from the basic shell centroid 
to the extreme point of shell or stringer, positive 
inwards. 

e. Initial, intermediate, and final values of ring 
reinforcement spacing at points defined by 0 or 
s table. 

f. Initial, intermediate, and final values of stringer 
reinforcement spacing at points defined by <fi or 
s table. 

g. Initial, intermediate, and final values of ring 
thickness at points defined by 0 or s table. 


5E14. 7 


5E14.7 


5E14.7 


5E14.7 


5E14.7 


5E14.7 


5E14. 7 
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SEGMENT CAKDS (Continued) Column 

If the rings or stringers are other than a plate rib in 
shape (i.e. , hat or "c" sections) , the values in items 
g and h should be the largest -width dimension of the 
reinforcement construction. 

h. Initial, intermediate, and final values of stringer 
thickness at points defined by 0 or s table. 

i. Initial, intermediate, and final values of inward or 
outward distance to ring reinforcement centroid at 
points defined by f or s table. This is a signed 
(±) value, measured from the base shell centroid to 
the centroid of the ring reinforcement, positive 
inward. 

j. Initial, intermediate, and final values of equivalent 
smeared thickness of the ring reinforcement at points 
defined by <p or s table. [Note: "Smeared" thick- 
ness refers to average thickness of stiffener per stif- 
fener spacing ( t = stiffener cross-sectional area/ 
spacing) .] 

k. Initial, intermediate, and final values of inward 
or outward distance to stringer reinforcement 
centroid at points defined by 0 or s table. This 
is a signed (±) value, measured from the base shell 
centroid to the centroid of the ring reinforcement, 

•positive inward. 

l. Initial, intermediate, and final values of equivalent 
smeared thickness of the stringer r einforcement 
at points defined by 0 or s table. 

If the reinforcement is unidirectional (i.e., only rings 
or only stringers) , the appropriate values in items e 
through 1 referring to the nonexistent reinforcement 
can be replaced by blank cards. 

m. Initial, intermediate, and final values of inner face 
sheet thickness (h.) at points defined by <f> or s 

table. (If single -sheet construction, items n and 
o must be included but can be replaced by blank 
cards.) 


Format 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 

5E14.7 
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SEGMENT CARDS (Continued) Column 

n. Initial, intermediate, and final values of core 
thickness (t) at points defined by 0 or s J ‘ 
table. 

o. Initial, intermediate, and final values of outer 
face sheet thickness ( h 0 ) at points defined by 0 
or s table. (If equal -size face sheet sandwich, 
this card still must be included and thus will be the 
same as card m. ) 

12. Mass Density Card. The contents of this card are 
the numerical values of the mass densities of the 
shell segment and its reinforcements. 

a. Segment skin mass density 1-14 

This value is the mass density of the skin material 
whether it be of single -sheet (SING) , equal-sheet 
(EQUA), or unequal -sheet (UNEQ) construction. 

If equal- or unequal -sheet sandwich construction, 
both face sheets must be of the same material. 

b. Segment core mass density 15-28 

This value is the mass density of the core material 

in a sandwich construction. Often the core 
material has such a small mass density compared 
with the skin that this value is taken as zero. If 
. a value other than zero is used, it must be 
remembered that the basic shell centroid calcula- 
tion must include the core material. (If single - 
sheet construction, this value is taken as zero.) 

c. Segment inner reinforcement mass density 29-42 

This value is the mass density of the reinforcement 
material used on the inside of the shell segment 
whether it be waffle construction (RWAF), ring, 

or stringer construction (ST10) . If no inside 
reinforcement is used this value is taken as zero. 


Format 

5E14.7 

5E14.7 


E14.7 


E14.7 


E14.7 
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Column Format 


SEGMENT CARDS (Continued) 


d. Segment outside reinforcement mass density 43-56 Ei4. 7 

This value is the mass density of the reinforce- 
ment used on the outside o f the shell segment 
whether it be waffle construction (RWAF) , ring, or 
stringer construction (STlO) . If no outside rein- 
forcement is used this value is taken as zero. 

Note: The mass density value is calculated as follows: 

P = y/g y= lb/in. 3 

= lb-sec 2 /in. 4 g = 386.4 in./sec 2 

13. Angular Velocity Card. The contents of this card are 
the numerical values of the angular velocity of the 
segment. 

a. This card contains the angular velocity values 5E14.7 

that correspond to the number of problems to 
be run. (See Program Control Card item 2e.) 

14. Segment Topology Cards 

a. Segment number 1-5 15 

Number of the segment under consideration. 

b. Joint (i) 6-10 15 

Joint associated with ith end of the segment (TIC) . 

c. Joint (j) 11-15 15 

Joint associated with the jth end of the segment 
(STOP) . 

Since within a region the segments are all singly connected, 
the segment joint numbers should be in adjacent numerical 
pairs. That is, if joint (j) is 6, joint (i) could only be 
5 or 7. This is true only within a region. In addition, the 
initial joint of each region must be 1 in segment topology 
numbering, and the final joint of each region must be the 
last (highest) number in the segment topology numbering 
(Fig. 11) . The coordinate 0 or s increases from TIC 
to STOP, i to j. The user is again advised to see 
Figures 3 through 10. 
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INTRA -REGION KINEMATIC LINK CARDS 

Column 

Format 

These cards, if any exist (Region Introductory Card, 
item lb) , are placed at the end of all the segment data 
for the region. They contain the following information: 



a. Joint (j) dependent joint 

1-2 

12 

b. Joint (i) independent joint 

For intra-region kinematic links these joints 
must be in consecutive decending order. That is, 
joint (j) should always be greater than joint (i) 
by one. 

3-4 

12 

c. Angle y in radians (Fig. 16) 

5-19 

E14.7 


Angle y cannot equal o or ir. The angle y 
describes the orientation of the link; it is the 
inclination angle of the link from the vertical 
(Z-axis) . The number of kinematic link cards 
must equal the number specified in item lb of 
the Region Introductory Card. 

REGION JOINT CONTROL DATA CARDS 

These cards are placed at the end of the data for all 

regions. 

1. Joint Control Data Card 

a. Number of region joints 1-5 15 

Total number of region joints for problem 
( max. = 20) . 

b. Number of kinematic links 6-10 15 

Total number of kinematic links between regions 
for problem. 
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REGION JOINT CONTROL DATA CARDS (Continued) 
2. Kinematic Link Cards (inter-region) 

Column 

Format 

a. Joint (j) dependent joint 

i-2 

12 

b. Joint (i) independent joint 

For kinematic links between regions there are no 
restrictions upon joint numbering. If there is more 
than one inter-region kinematic link, the dependent 
joint (j) numbering, as they appear in the data 
deck, must be in an increasing order. 

3-4 

12 

c. Angle y in radians (Fig. 16) 

5-19 

E14.7 


Angle y cannot equal 0 or it . The angle y 
describes the orientation of the link; it is the 
inclination of angle of the link from the vertical 
(Z-axis) . The number of kinematic link cards 
must equal the number specified in item ib of the 
Joint Control Data Card. 

3. Boundary Condition Cards (joint data — one card per 
region joint) 

a. Joint number i-2 12 

b. Joint component conditions on: 


(1) 

a t 

CO 

1 

F2.0 

(2) 

A z or A (Figs. 17 and 18) 

5-6 

F2.0 

(3) 

a h or a q 

7-8 

F2.0 

(4) 

ft 

e 

9-10 

F2.0 


Four different codes are used to prescribe joint 
component conditions. They are: 

(a) 0 = no displacement allowed. 

( b) 1 = displacement allowed in the 

indicated direction. 
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Figure 18. Provision for local rotations. 
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REGION JOINT CONTROL DATA CARDS (Continued) Column Format 

( c) 2 = A and A are rotated through an angle 

Z R 

of ( 7 r /2 - a ) . and become A„ and A . 

. N Q 

respectively, while a displacement is allowed 

in the A,.,. direction. 

N 

(d) 3= A„ and A rotated through an angle of 

Z R 

( 7 r /2 - a) and become A^ and A^, 

respectively, while a displacement is allowed 

in the A_ direction. 

Q 

When using rotation codes code 2 can exist only as A 

z 

coding; code 3 can exist only as A coding. Codes 0 

R 

and 1 can appear in either column 4 or column 6, in 
addition to columns 8 and 10. Thus, there are 12 possible 
boundary conditions when rotation codes are used (a = <p 
for the following table) . (See Figs. 17 and 18 for an 
explanation of codes 2 and 3) . 



Free Edge (possible 
to apply shear and/ 
or membrane loads) 

A._ = 0, Normal 
Q 

Support (possible 
to apply membrane 
load) 

A._ = 0, Membrane 
N 

Support (possible to 
apply shear load) 

A_, £2„ 
T • e 

Free 

1,2, 3,1 

1,2, 0,1 

1,0, 3,1 

a t’ n e 

Fixed 

0, 2,3, 0 

0,2, 0,0 

O 

O 

M 

CO 

o 

A^, Fixed 

£2 Free 
d 

0,2,3, 1 

0,2,0, 1 

0, 0,3, 1 

Free 

T 

£2 Fixed 

U 

1,2,3, 0 

1,2, 0,0 

1,0, 3,0 


57 




REGION JOINT CONTROL DATA CARDS (Concluded) Column 

Notes: ( 1) To establish a datum for measuring displace- 
ment, free body motion must b e eliminated from the* 
structure; this should be accomplished by suitably applied 
boundary conditions, and ( 2) the ability of a dependent 
joint in a kinematic link to prescribe motion independently 
should be removed by setting all b oundary conditions of 
that joint to zero ( see the subsequent subsection, titled 
New Problem Cards) . 

c. Angle a in radians 11-24 

To be used only in conjunction with a 2 or 3 
code. 

Note: There must be as many Boundary Condition Cards 
as there are joints as indicated in item la of the Joint 
Control Data Card. 

JOINT LOAD DATA CARDS 

1 . Load Control Data Card 

a. Number of joint loads 1-4 

Total number of joint loads in analysis. (Line 
loads can only be applied to region joints. ) 

b. Any alphameric information (load description) 5-69 

2. Joint Load Cards (as many as in item la above) 

a. Problem number 1-5 

Number of loading problem in which the line load 
exists. (See Program Control Card, item 2e.) 

b. Row identification 6-10 

The identification is the location of the degree of 
freedom at which the load is applied. This is 
obtained by counting the nonzero codes entered in 
the Boundary Conditions Cards, starting with 


Format 


E14.1 


14 


16A4 


15 


15 
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JOINT LOAD DATA CARDS (Concluded) 


Column Format 


Joint i; T, Z, R, fl . Joint 2; T, Z etc., 

0 

and stopping at the joint and degree of freedom 
where the line load is to be applied. The location 
number of this degree of freedom is the information 
necessary. 

c. Applied joint load 11-24 E14. 7 

The input is 27rr 0 times the running load in 
lb/in. In the particular case of the axial 
axisymmetric load, this is simply the net force. 

For the sign convention, see Figures 13, 14, 15, 

17, and 18. 

3. Problem Termination Card 

a. A blank card is required by the program only if 
there is no joint load data. 

NEW PROBLEM CARDS 

It may be necessary to repeat a problem with some different data. 

This may be accomplished in the following ways: 

1. Loading Changes. With the present program five separate loading 
problems can be run simultaneously. This applies both to distributed and 
line loads. 


2. Full Data Duplication. If it is desired to analyze a new structure, 
it is necessary to submit a complete new individual data deck. If several 
data decks are to be run with one submission, the decks must be stacked. The 
number of full data decks that can be stacked in one submission is limited 
only by time requirements. 

It is hoped that the user is now able to use the ASTROS Computer 
Program to good advantage. It is a powerful tool, which will increase in 
value to the user as he uses it. One of the more complex areas of input is 
the description of topology, especially when involved with rotation codes and 
joint loads. An illustrative example of a Y-joint representation is therefore 
presented (see Fig. 19 for the structure and idealization) . The idealized 
structure contains three regions and two kinematic links. The region joints 
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AXIS OF REVOLUTION 


I 


n 




Figure 19. Y-joint and idealization. 
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are numbered from i to 6. Loads are applied (blade loads) to joints 4 and 6, 
and the structure is supported at joint 1. All regions must be coupled. 

The second card in each region description (topology card) is as 


follows: 

Region 

Joint (i) 

Joint (j) 


1 

1 

2 


2 

3 

4 


3 

5 

6 


The Joint Control Data Card would contain a 6 in column 5 and a 2 in 
column 10. 

In this example, the restraint at joint 6 must be rotated from the 
fixed (global system) to a local system so that loads may be applied. In 
addition, joints 2 and 3 and 2 and 5 are to be coupled with kinematic links. Thus, 
the motions of joints 3 and 5 are dependent upon the motion of joint 2. This 
dependence will be insured by using two Kinematic Link Cards and setting the 
displacements of joints 3 and 5 equal to zero. It should be noted in this 
particular case that the motion of joints 3 and 5 is not being equated to zero, 
but rather the ability to prescribe motion independently is being removed. 


The data 'required for the Kinematic 

Link Cards have the following appearance; 

Joint ( j) 

Joint (i) 

Angle 

\ Note: Ih a double link of the type ! 

1 shown in Figure 19, one joint must 

3 

2 

• Yi 

\ be consistently independent (joint 2 

( in this example) . 

5 

2 

Y2 

) 


The data required for the Boundary Condition Cards have the following 
appearance: 


Joint 


R 9 _ Angle 


1 

2 

3 

4 

5 

6 


1 

1 

6 

1 

0 

1 


0 

1 

0 

1 

0 

2 


1 

1 

0 

1 

0 

3 


0 

i 

0 

1 

0 

1 


“1 
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The Load Control Data Card would contain a 3 in column 4. 


The external loads ( one load problem assumed) are applied to the 
structure through the Joint Load Cards which, in this example, would appear 
as: 


Problem No. 

Row 

Load 

i 

9 

27tR 0 x A Load (lb/ in.) 
JR 

i 

12 

27tR 0 x Ajj Load (lb/in.) 

1 

13 

27tR 0 x A Load (lb/in.) 
Q 


In Appendix B, example problem 1 has been set up to determine the 
elastic stresses in a gas-turbine disk in a thermal environment. This problem 
serves as a typical example of rotating machinery problems. 

In Appendix C, example problem 2 has been set up merely to show 
the complex geometries that the program can handle. 


OUTPUT INFORMATION 


The output of the ASTROS program is straightforward; however, a 
description is in order since the user should learn the signficance of the 
various checks that are provided. In addition, familiarity will be required 
with the possible error messages. It is important to point out that the output 
of the program will include a printout of the input data. This gives the user 
the opportunity to check whether the input data were correct. In the detailed 
description of the complete output which follows, the user should refer to the 
output of the problems in Appendix B as examples. 

The title page of the output contains all the data from the General Intro- 
ductory Cards, prominently placed, and needs no comment. The next page 
of the output contains the first region Identification Card in the center. The 
following output is then presented for each segment in this region (in order 
of appearance) : 

1. Contents of segment Identification Card 

2. Contents of MAGIC Control and Segment Sizing Card 
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3. Contents of Geometric Description Card 

4. Contents of Master Clue Card 

5. The material property table used for the segment 

6. Cross-section description table 

7. Temperature load table (if any) 

8. Distributed load tables (printed per problem) 

9. Contents of Nonlinear Cards (if any) 

10. Segment influence coefficients (MAGIC output) 

11. Segment stiffness matrix 

12. Stiffness matrix symmetry check 

13. Segment load matrices 

Item 12, the stiffness matrix symmetry check, is a check upon the 
validity of segment sizing and the accumulation of round-off error. For 
perfect symmetry to exist, it is necessary to have zeros above the main 
diagonal and zeros or ones below the diagonal. The amount of error induced 
by improper sizing or round-off 4.S related to the amount that the off-diagonal 
terms in the lower triangle differ from unity. An attempt should be made to 
keep the upper limit on this difference at one percent ( maximum number in 
lower triangle differ from unity. An attempt should be made to keep the upper 
limit on this difference at one percent (maximum number in lower triangle 
should be 0. 1010. . . E 01) . 

As mentioned previously, items 1 through 13 are repeated for all the 
segments within region one. At this stage in the output, the topology of the 
segments within the region and the description of the intra -region kinematic 
links are presented. In the segment topology, the radius of revolution at 
every joint is also given. These should be checked at corresponding joints 
of adjaoent segments to make sure that proper coupling has been specified. 

At this point in the output the region matrices are presented, Given 
in order are the region stiffness matrix, the stiffness matrix symmetry check, 
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and the region load matrices. Again the numerical round-off, evident in the 
symmetry check* should be kept to a maximum, of one percent < 0. 1010. . . E 01 
in lower triangle) . The output to this point, that is* sets 'of items i through 
13, segment topology and links, and the region matrices, are now repeated as 
a group for each region within the structure. When this is completed, the 
region topology is presented. In this area, the appropriate radii of revolution 
are again provided for checks. The next items to be provided by the output 
are the descriptions of the inter-region kinematic links and the boundary 
conditions. At external points of the structure these are physical boundary 
conditions. At internal points they merely state the fact that no restraint 
exists and the joint in question is free to move. The last column in this set 
gives the angle a , which is zero unless a rotation code is indicated. It is 
important to refer to Figures 17 and 18 once more and point out that a 
represents a rotation of the coordinate system. 

A variety of errors can be made in submitting input data. Certain 
errors may be detected and can be signaled by specially programmed error 
messages. The messages are mainly self-explanatory and are presented as 
follows . ; : * ' • ‘ 

IEKROR = 8000 

ONE OF THE MATERIAL PROPERTY TABLES CANNOT BE IDENTIFIED 
AS ISOT, ORTH, OR STIF. ; , ■ 

IERROR = 8036 

A MATERIAL PROPERTY TABLE NAME FOR A SEGMENT CANNOT 
BE FOUND IN THE TABLE LIST. .. 

IERROR = 8086 

THE TYPE OF GEOMETRY OF A SEGMENT CANNOT BE IDENTIFIED 
AS ONE HANDLED BY THE PROGRAM 

IERROR = 8087 

THE TYPE OF MATERIAL PROPERTY TABLE FOR A SEGMENT 
CANNOT BE IDENTIFIED AS ISOT, ORTH, OR STIF. 

IERROR = 8089 

THE WALL CONSTRUCTION OF A SEGMENT CANNOT BE IDENTIFIED 
AS SING, EQUA, UNEQ OR BLAN. 

IERROR = 8090 

THE TYPE OF TEMPERATURE INPUT FOR A SEGMENT CANNOT 
BE IDENTIFIED AS THST, NOTH, THCN, OR THIN. 
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f: 

■[ .. . .... 

IERROR = 8013 

THE PROGRAM CANNOT DETERMINE WHETHER THE PROBLEM 
INPUT IS LINEAR OR NONLINEAR. 

IERROR = 8009 

THE PROGRAM CAN EXECUTE ONLY ONE NONLINEAR PROBLEM 
PER DATA DECK. 

IERROR = 8031 

THE LOAD INDICATOR CLUES CAN ONLY BE ZERO, BLANK, ONE 
OR FOUR. 

IERROR = 8008 

THE PROGRAM CAN EXECUTE ONLY ONE THERMAL LOAD 
PROBLEM PER DATA DECK. 

IERROR = 8001 

THE MAGIC CYCLE HAS GONE PAST STOP BY MORE THAN THE 
PERMITTED VALUE. CHECK TO SEE IF FIXED STEP SIZE IS TOO 
LARGE. 

IERROR = 8003 

THE FIRST ST TABLE VALUE (PHI OR S) SHOULD BE OVERLAPPED. 
IERROR = 8006 

THE LAST ST TABLE VALUE (PHI OR S) SHOULD BE OVERLAPPED. 
IERROR = 8007 

THE INTERPOLATED VALUE OF TEMPERATURE FOR THE 
‘ MATERIAL PROPERTY TABLE IS LESS THAN THE SECOND 
TEMPERATURE VALUE. 

IERROR = 8067 

THE INTERPOLATED VALUE OF TEMPERATURE FOR THE MATE- 
RIAL PROPERTY TABLE IS GREATER THAN THE LAST VALUE OF 
TEMPERATURE. 

IERROR = 8101 

THE Kll STIFFNESS PARAMETER IS ZERO. 

IERROR = 8102 

THE K12 STIFFNESS PARAMETER IS ZERO. 
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TERROR = 8104 

THE K22 STIFFNESS PARAMETER IS ZERO. } 

IERROR = 8105 

THE K33 STIFFNESS PARAMETER IS ZERO. 

IERROR =8106 

THE Dll STIFFNESS PARAMETER IS ZERO. 

IERROR = 8107 

THE D12 STIFFNESS PARAMETER IS ZERO. 

IERROR = 8109 

THE D22 STIFFNESS PARAMETER IS ZERO. 

IERROR =8110 

THE D33 STIFFNESS PARAMETER IS ZERO. 

IERROR = 8088 

THE PROGRAM CANNOT DETERMINE WHETHER THE PROBLEM 
INPUT IS THIC, RV/AF, OR ST 10. 

IERROR: =8120 

THE Y2 BLOCK IN THE SEGMENT MAGIC OUTPUT IS SINGULAR. 


IERROR = 8841 

IN THE COMPUTATION OF THE REGION STIFFNESSES, THE K22 
MATRIX WAS NOT POSITIVE DEFINITE. 

IERROR = 8777 

IN THE COMPUTATION OF THE REDUCED FLEXIBILITY MATRIX, 
THE REDUCED STIFFNESS MATRIX IS NOT POSITIVE DEFINITE. 

IERROR = 8797 

FOR KINEMATIC LINKS BETWEEN SEGMENTS, THE DEPENDENT 
JOINT NUMBER MUST BE GREATER THAN THE INDEPENDENT JOINT 
NUMBER. 


IERROR = 8787 

THE NUMBER OF POINTS IN ST TABLE MUST BE BETWEEN 2 
AND 30. 


IERROR = 8501 

FOR NONLINEAR ANALYSIS, HARMONIC MUST BE ZERO 
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All the above error messages will undoubtedly be caused by erroneous 
/input data, including the ones on matrix singularity. Error 8120 will prob- 
ably be caused by improper segment sizing. Error 8841 could be caused by 
bad segment sizing, bad segment topology, or bad intra-region links. Error 
8777 could be caused by bad region topology, bad inter -region links, or 
improper boundary conditions. If the problem Is correctly set up and idealized, 
only an unfortunately awkward geometric combination could cause matrices 
which are so ill-conditioned as to trip one of the singularity errors [ 5] . 

After having corrected any errors so that it is now possible for the 
program to run to completion, the problem solution can be discussed. The 
first item provided which represents the solution of the problem is the 
structure flexibility matrix. This matrix should also be checked for symmetry. 
After the reduced flexibility matrix, the applied line loads and the region end 
deflections are presented per problem. The deflection values are given for the 
region joints in numerical order, starting from joint 1. 

Following this output, the program prints the internal load distribution 
results per segment. First, there is a reproduction of some input data pre- 
viously discussed. Next, there appears a diagram which outlines the format 
of the tabulated results; see Table i for interpretation. Below that appear 
the numerical results for each point where a printout is called. They are 
printed out at a prescribed interval and per problem. Special cases can occur, 
depending upon meridional and wall cross-section geometries. Treating the 
block of numbers as a matrix: 

1. The 1, 2 element will be zero for cylinders and cones. 

2. The 3, 2 and 4, 2 elements will be the same for linear analyses. 

3. The 6, 2 and 7,2 elements will be zero for a nonsandwich construc- 
tion or a sandwich construction with reinforcement. 

4. The 6, 2 and 7, 2 and the 6, 6 and 7, 6 elements will be zero for any 
reinforced construction. The 6,6 and 7, 6 stress calculations are not useful 
for design or failure criteria, since such criteria are material dependent. 
However, they are useful for comparison since they combine all stress 
components in a consistent manner characterized by a single number ( see 
vol. I, p. 3-14, of Ref. 1) . 
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TABLE i. TABULATED OUTPUT INFORMATION 3 


PHI (RAD OR IN) 
EPSILON THETA 

U w 

V 

w 

OMEGA THETA - 
OMEGA PHI 


$ or & at which calculations are made 
€0, circumferential strain (in. /in.) 
circumferential displacement ( in. ) 
meridional displacement (in.) 
normal displacement (in.) 

w0, circumferential rotational displacement (rad) 
a; <p, meridional rotational displacement (rad) 


DEGREE 

EPSILON PHI 

Q PHI 

J PHI 

Q THETA 


expressed in degrees 
€0, meridional strain (in. /in.) 

Q 0, meridional transverse shear stress resultant (lb/in.) 

J0, effective meridional transverse shear stress resultant (lb/in.) 
Q0, circumferential transverse shear stress resultant (Ib/in.) 


TAU ZETA PHI = Q/T r£0 = Q0/t, meridional transverse shear stress (Ib/in. 2 ) 


TAU ZETA THETA = 


PRINT INTERVAL - - 
GAMMA PHI THETA 

K PHI THETA 

N THETA 

M THETA 

SIGMA THETA IN 

SIGMA THETA OUT - 


r£0 = Q0/t, circumferential transverse shear stress (Ib/in. 2 ) 

interval at which answers are printed out 
y0 e , shear strain ( in./in. ) 

K00, specific twist (in. /in.) 

N0, circumferential force resultant (Ib/in.) 

M0, circumferential bending moment resultant (in* -lb/in.) 

in, circumferential stress on inside fiber (lb/in. 2 ) 

<t 0 out, circumferential stress on outside fiber (lb/in. 2 ) 


STEP 

K PHI 

J PHI STAR 

N PHI 

MPHI 

SIGMA PHI IN -- 
SIGMA PHI OUT- 


R ZERO 

K THETA 

T PHI THETA 

N PHI THETA 

M PHI THETA 

TAU PHI THETA IN -- 
TAU PHI THETA OUT- 


numerical integration step size 
K0 , meridional curvature ( 1/in. ) 

* J0, nonlinear effective transverse shear stress resultant (lb/in.) 
N0, meridional force resultant (ib/in.) 

M0 t meridional bending moment resultant (in. -lb/in. ) 

<j0 in, meridional stress on inside fiber (lb/in. 2 ) 
o0 out, meridional stress on outside fiber (lb/in. 2 ) 

BO, radius of revolution about Z-axis 
K 0 , circumferential curvature ( i/in. ) 

T00, effective in-plane shear stress resultant (lb/in.) 

N00, in-plane shear stress resultant (lb/in.) 

M0 0 , twisting moment resultant (in. -lb/in. ) 

r00, in, in -plane shear stress on inside fiber (lb/in. 2 ) 

T00 out, in -plane shear stress on outside fiber (lb/in. 2 ) 


NUMBER OF CYCLES- 


number of cycles 


N TEMPERATURE THETA NT0, circumferential temperature force resultant (lb/in.) 


N TEMPERATURE PHI NT0 , meridional temperature force resultant (ib/in.) 

M TEMPERATURE THETA MT0, circumferential temperature bending moment resultant (lb/in.) 

M TEMPERATURE PHI MT0, meridional temperature bending moment resultant (lb/ih.) 

SIGMA F IN aF in, Huber-von Mises-Hencky effective stress (lb/in. 2 ) 

SIGMA F OUT aF out, Huber-von Mises-Hencky effective stress (Ib/in. 2 ) 


MT0 , meridional temperature bending moment resultant (lb/in.) 
aF in, Huber-von Mises-Hencky effective stress (lb/in. 2 ) 
aF out, Huber-von Mises-Hencky effective stress (lb/in. 2 ) 


a. See Figures 13 through 15 for interpretation of the above table variables. 
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This completes the program output. The user is reminded to check the 
continuity of stress resultants across segment boundaries where applicable. 

In utilizing the program, it is frequently necessary to relate applied 
edge loads to the net forces across a section. The relationship between forces 
. in the fixed (global) coordinate system and any rotated coordinate system is 
given [i,4, and 6] by the following, relationship (Fig. 18): 



The relations between the net resultant external loads and the magnitudes of 
distributed edge loads are: 



It is frequently desirable to be able to calculate net forces at a cut 
section or a built-in! edge directly from output values in order to check the 
equilibrium. The net forces in terms of the stress resultants (in local 
coordinates as they appear in the output) are: 
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(3) 


where the sign is chosen to correspond with the edge (i or j) on which the 
applied force is desired. 

Equation (3) should be used to check the overall shell equilibrium for 
unfamiliar geometries because it is a good check on the solution to the 
problem. 


THEORY 


The ASTROS digital computer program is an automated procedure for 
the analysis of rotating structures constructed from thin shells of revolution, 
reinforced in various ways, and subjected to symmetric loads. The program 
can handle shells having multiple -connected joints, walls of sandwich construc- 
tion, and thermal variations through the walls. The various shell geometries 
that can be handled by the program are ellipsoidal, spherical, ogival, 
paraboloidal, cylindrical, conical, or any selected special geometry. 

For the general theory and derivations used by this program, refer to 
the STARS n Numerical Analysis of Shells [i] . The additional equations shown 
in this section express the inertial loads generated by rotation about the shell 
axis into equivalent static loads such that they can be used by the program as 
a static loading condition. 

The equilibrium forces of a typical shell element are shown in Figures 
20 and 21. The equilibrium equations corresponding to these forces have 
been changed from those listed in Reference 1 (equations 1-lb, i-lc, and 
1— Id) . The changes were necessary because of the addition of the inertial 
forces. The new equilibrium equations are shown as follows. 
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Note: IL = Inertial Load due to rotation = mass x radius x u > 0 2 (perpendicular 
to axis of rotation) . 

IL^= (IL) cos <p IL f = ( -IL) sin 0 

2 2 

= (pco 0 r 0 x h x r o d0 x rjd^)) cos $ = ( “P w o r 0 x h x r 0 d0 x r t d <f>) sin (f> 

2 2 
= r 1 r 0 (pa; 0 r 0 h cos <p do d <p) ~ ~ ^i r o(P^o r o h sln <t> d # d 0) 

= -Tjr 0 (f ^ d 0 d<p) 


= r ir ,(f' dd d<p)] 

<P 


Figure 20. Equilibrium forces. 
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Note: IM^ = Inertial Moment due to eccentricity of n** 1 shell "layer' 
n 

from reference surface. ; - 

IM = (-IL ) cos <b y 
0 n r J n 

n 

2 

= (-p^Wj r 0 x hx r 0 d9x rjd^) cos <P y a 

= - r i r 0 (P n w 0 r o h cos 0 y n dfl d<p) 

= - r 1 r 0 (m^ dd d<p) 


Figure 21. Equilibrium moments. 


2 % = 0: <V»% +r ‘Ve'V ,C08 ''' • r » Q «,“' r ' r » ( V f i ) 

IFj= 0: (Q^r 0 ). + r,Q e , 0 + N^r, sin <(> + r„N^ = - r,r,,(t t *1^) 

2M 9 =°: K,r,M* ♦ V <J t -r^» ( imj) , 


where the prime ( ') quantities represent the contributions of the inertial loads 
caused by rotation about the Z-axis. 

A sandwich shell segment with stiffeners is shown in Figure 22 with 
the inertial loads for each shell "layer" caused by rotation about the Z-axis. 
These inertial distributed loads can be represented by equivalent static forces 
per unit area and separated into normal and meridional components as shown 
in Figure 23. 

These inertial distributed loads for any shell layer can be calculated as 


f ' = p o>o r h cos <b 

<b u n n ^ 

*n 


f ' = - p oj a r h sin <f> 

£ u n n ^ 

n 


where the subscript n represents any desired layer (skin, core, or 
stiffenpr) . 

The static loads as shown in Figure 23 can be expressed at the 
neutral axis of the shell as seen in Figure 24, using the following expressions: 


c , - 2*; +f ; ♦*; 

^total n *n r is r i ^c r o r os 


1 = V f * = f* + f 1 + f ' + f ' + f ' 

t *-• t t £ £ £ £ 

b total n n is i c o os 
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OUTSIDE 



IL. 

= Inertial 

IS 

IL. 

l 

= Inertial 

IL 

= Inertial 

c 

IL 

= Inertial 

0 

IL 

= Inertial 


OS 


Load caused by 
Load caused by 
Load caused by 
Load caused by 
Load caused by 


mside stiffener 
inside skin 
core material 
outside skin 
outside stiffener 


Figure 22. Shell inertial distributed loads. 


m 


9 


= Y m ' = - f ' y - f ' y-f* y * f 1 y - f ' y 

, . . ^ 9 0. is <t>.i d> c (j> J o d> 

total n n is l ^c ^o ^ os 


cb os 
r os 


where the y is a signed value (±) measured from the basic shell centroidal 
axis to the centroid of the shell layer (positive inward) . 

Thus, the inertial distributed loads for any shell segment can be 
represented by equivalent static meridional, normal, and circumferential 
loads at the neutral axis of the shell as follows: 
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OUTSIDE 



h = t. . inside stiffener, smeared thickness 

n ls 

h - h. 5 inside skin thickness 
n i 

h = t , core thickness 
n c 

h = h , outside skin thickness 
n _o 

h = t , outside stiffener, smeared thickness 
n os 


smeared thickness 


/ stiffener area 


V stiffener spacing 


) 


Figure 23. Shell equivalent static distributed loads. 


f i 


total 


( P “ 


col 


r. t. + 
is is 


P. col r.h + 
111 


p (O 
c 


or t + 
c c 


p o"» 


r h 
o o 


+ P 


os 


co 2 0 r 


os 



cos d> 


total 


(- 


fL ~(~P. Wo r. t. - p.io'Z r.h. - p o>n r t - p con r h 
, 1 is is is i u l i c u c c o u o o 


-p w«r t 1 sin d> 
os os os • 


) 


75 



Figure 24. Equivalent static loads at the neutral axis of the shell. 



m e . 7 - p c"" r c*c y o 

total \ 

-p w«r h y - p col r t y ) cos (f> 
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The preceding logic was incorporated into the program as shown in 
Appendix D. 


George C. Marshall Space Flight Center 

National Aeronautics and Space Administration 

Marshall Space Flight Center, Alabama 35812, February 17, 1971 
976-40-00-00-00 
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APPENDIX A 

STRESS CALCULATIONS FOR REINFORCED CASES 


Several items must be noted when a stress analysis is performed upon 
a reinforced construction by use of the current program. Some of these items 
can be treated as rules, and some require engineering judgment. The rules 
to remember are: 

1. The hoop and meridional stresses output in a waffle reinforcement 
are rotated 45 deg from the 9 and <p coordinates and are actually in the 
waffle rib directions. 

2. For a reinforced section, the in-plane shear stress is calculated 

for the meridional face only. This means that for a construction such as that 

shown in Figure A-i, r outer is calculated at point 1, and r inner is 

<p9 (pd 

calculated at point 4. 

Items requiring engineering consideration in the stress analysis are: 

3. If a shell cross section contains materials of different properties, 
either actually or because of differential thermal loading, there is no 
guarantee that the stress at the extreme point is the most critical. The analyst 
should decide whether a check of stresses is necessary at each location where 
material properties change. 

4. For a structure such as that shown in Figure A-i, the program 
will calculate direct stresses at points i, 4, 3 and the bottom point below 3 
and in-plane shear stresses at points 1 and 4. Whereas strain is linear from 
point i to point 4, there is a stress discontinuity at point 2. This will occur 
even if the material properties of the shell and ribs are the same, since the 
governing Hooke's laws differ [7] . The analyst must again decide whether the 
stresses at point 2 could be more critical than those at the extreme points. 

Any additional stress calculations that the analyst decides to make on 
the basis of items 3 and 4 should always be made using the program strain and 
curvature output and Hooke's laws for the ring, stringer, or shell [7]. This 
can be done automatically in the program by providing the correct £ distance 
{instead of the extreme) and by setting the stress clues for the appropriate 
Hooke's laws (segment card data sets 10 and 11) . 
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Figure A-i. Special stress case. 
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APPENDIX B 

EXAMPLE PROBLEM 1 

The following problem, taken from Reference 8, will serve as a good 
example on how to set up the ASTROS program for determining the elastic 
stresses in a gas-turbine disk in a thermal environment. 

The disk has 50 turbine blades and is being rotated at 11 500 rpm. 

Figure B-i shows the disk profile, temperature distribution, variation of the 
physical properties of the disk material as a function of the radius, mass 
density of the disk, turbine blade properties, and blade loading on the disk 
rim. Figure B -2 shows how the disk was idealized into various segment 
geometries with their temperatures and physical properties. Figure B-3 shows 
the segment joint numbering, segment numbers, and region joint numbering 
associated with the idealized problem. 

In Figures B-4 and B-5 the results of the ASTROS program are com- 
pared with the results of the finite difference method of Reference 8. In this 
reference four independent solutions were calculated using 6, Id, 18, and 27 
finite difference stations,, respectively; as the number of stations was increased, 
the accuracy of the solution increased. The solution with 27 finite difference 
stations apd the ASTROS solution with only eight segments correlate very 
closely, as seen in Figures B-4 and B-5. 

The input data and format are shown in Table B-l, and the output 
solution is given in Table B-2. 
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RADIAL DISTANCE (in.) 

Disk 

y disk = 0. 26807 lb /in. 3 ; g = 32. 2 ft/sec 2 = 386. 4 in./sec 2 
p mass density = y disk/g = 0. 00069377 lb-sec 2 /in. 4 

Turbine Blade 

WT = 0.4892 lb (weight of one blade) ; NB = 50 (number of blades) 

cu 0 = 11 500 rpm = 1204 rad/sec ; R =10 in. (radius to c.g, of blades) 

eg 

Blade Loading on Disk Rim 

BL = — (NB) (R ) (w 2 ) 
g eg 

0 4fiQ9 

= rrr-; (50) (10) (1204) 2 = 917 639.9 1b 
38b. 4 

Figure B-l. Disk profile, temperature distribution, and variation of 
physical properties of disk malarial s ’ function of radius » 
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Figure B-2. Problem 1 geometry. 
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Figure B-3. Problem 1 idealization. 




Figure B-4. Problem 1 radial 
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Figure B-5. Problem 1 tangential stresses 
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PROBLEM I TABLE order PHI or S vs. DISTRIBUTED loads if theta, F PHI,F ZETA, M THETA, m phi i 
L OAD IDENTIFICATION CLUES I0U10 

•uQGGGOO *UGOuOuO 

*0000000 •UuDuODG 

; .ooouooo * ouQuooo 


MATrTX a and Y (TRANSPOSED) MAGIC OUTPUT 


•OOuOGGO 

•mUuGOOO 

•OOOOOOO 

• uOOGOQG 

•9000002*01 

•OOOOOOO 

•OOOOOOO 

.OOOOOOO 

•OOuGGQO 

.9292193*08 

•OOOOOOO 

•uOOOOOD 

•OOOOOOO 

•1988750*01 

•OOOOOOO 

•ooooooo 

•0000000 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

•1000000*01 

•OOOOOOO 

•0000000 

•OOUOOOO 

•OOGOOuO 

-•1979178*09 

•OOOOOOO 

•OOOOOOO 

• 1702920*01 

,1980750*01 

•4299993*01 

•OOOOOOO 

•OOOOOOO 

•uOUGOpO 

>2597338-07 

*0000000 ... 

•OOOOOJU.. 

jQOPQflOa 

•OGuGQOO 

•49^3 124*00 

•OOOOOOO 

« uGOGOOG 

•OOOOOOO 

•8919703-00 

,0000000 

•ooooooo # 

•ooooooo 

•OOwOOOO 

• 2999999*00 

,5415993*00 

• OOOupOO 

•OOOOOOO 

-•15O4SO9-Q0 

*•2501409-00 

•0000000 

•OOOOOOO 

•OOOOOOO 

•4903124*00 

•QOOuOOO 

•OOOOOOO 

-.9300389-00 

-.5275509-00 

*0000000 

-•2490423*04 

•OOUOOuO 

*0000000. 

•OOOOOOO 

•4950833-02 

•ooooooo 

•ooooooo 



<x> 

CT> 


TABLE B-2. (Continued) 






stiffness COEFFICIENTS 




— ■ • 

*" DEtTA T | 

delta z i 

DELTA R l 

THETA 1 

DELTA T 2 

DECTA Z 2 

“DELTA R2 

THETA 2 

FQRCT1 

“>"M933H _ r+V9 ““ 

•uuUwUbO 

• GQuOUOO 

>0000000 

-.1233285 + 09 

> G(i 000 00 

To 000 000 

“ .ooooooo 

“F0RC21 

•OOUUUUu 

.S2b42S6+| 0 

• 1 446736 + *>3 

->2571208+10 

•OOOOOOO 

-•525M258+10 

-•1502923+03 

-•‘*283063+10 

FORCRI 

♦uOuuuuU 

• 1448736+03 

,5SS8l84+u9 

->7917221+02 

•ooooooo 

-•1502923+03 

-•3733^56+09 

-.1318835+03 

“TOhE - ! 

To do oooo 

-‘.2S7l2&7*ic 

->7917221+02 

'f2l**»7'*7+IO 

•ooooooo 

.2571207+10“ 

.7917221+02 

."1500^1+ VO 

“RJRCT 2 

-•I233283*g9 

•OuuujOO 

•OOOOOuO 

•ooooooo 

•3083208+08 

•ooooooo 

•ooooooo 

•ooooooo 

“F0RCZ2 

•OOOOOuO 

-•52S4249+Io 

-•15*2921+63 

•257)203+10 

•ooooooo 

• S254249+ 1 0 

. 1300‘*H7 + 03 

,4283058+10 

TWCS2 

VuOOoyub 

• • I 5u29 2 1 +t»3 

3733^51+69 

•7917210+0? 

•ooooooo 

• 1 3 QQ447+ 03 

•1030900+10 

" .13 18833+D3 

-ROHE" 2 

•OOuuuuo 

-.4283358+1*, 

- • 1 3 | 6833+03 

• 1500H39*10 

•OOOOOOO 

• M 28 3058 ♦ 1 0 

•1318833+03 

•5135720+10 


SEGMENT SYMMETRY CHECK 


•4933141+09 

* UmOwOOO 

•ouOOOGu 

• UuOOOOO 

• ooooooo 

•ooooooo 

•OOOOOOO 

•ooooooo 

• IGOuOoO+Gl 

•5254256+10 

• CGObOOu 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

— .roooooo+oi 

• 1 uOyOOO + O 1 

•55581 84+09 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

• 1 OuwO'&O+O l 

• 1 OOyOuO + Ol 

• loObUOO+Ol 

- Y2‘l447?7+lo 

•ooooooo 

•ooooooo 

' *0000000 

•ooooooo 

•lOOoOul+Ui 

• 1 oOwGOo + 0 1 

• 1 OuuOOD + O 1 

• Iu00000+01 

•3q832q6+08 

•ooooooo 

•OOOOOOO 

•ooooooo 

notiLuou+oi 

•luOwOyl+ul 

• lOoOJOl+Ol 

• louoool+oi 

•1000000+01 

•525424 9+ To " 

•ooooooo 

•ooooooo 

£ 

• ! 

•"TOOiOOl^Ol 

' • IqojOoi+qI 

Yloooooi+oi 

• 3 oOOuOO + O 1 

•1 000000+01 

“> lo 30900+10 

• ooooooo '* 

“ •1000000+01 

•lOOwSOI+OI 

• 1 CiuuOo 1 +0 1 

•ioooooi+oi 

• IqOOOoO + OI 

. lOOOOOO+Cll 

•1000000+01 

- ,5135720+10 


- - SEfiHENT'LDAD MATRICES 

•ooooaoo 

-•799068 0 -0 1 
•259S063+07 

•QOOOOuO " k ' ■ 

>0060000 
•3228192+QO 
•# 10983 92*08 

>0060000 . ... i h . 



TABLE B-2 


(Continued) 



"SKWtNT “C 0 De "2 i 

STOP 

fSwQaooo+o^ - 


— s rent nt r of'Rtoton i fpt*rr) 

OTAU DTT7 STEP DT£TT 

T 1250000^00 n 0000 a 0*03 71000000-01 TT" 


ft CONCTRt INPUT VARI A BLES 

» OuOQuQU >0000000 >000 0000 

TSOT RATE SJWt -THTC T^CN TTWEr^- TTSttVd iT “CTWE NUNBER‘*F fmE COLuHMs^^S 


MATERIAL PROPERTY TABLE U5E0 


>75000+02 >*0000+^3 >43800+03 >45700+03 ,48900+03 

YfJ50Q+Q8 - >X3Soo+til '~V 2^000+08 *2X600+08 ~ Y229Q0+08 

* 333QQ+Q Q _l3330uj+« 0 _ *JL 3 5 00 + 05 _>3380Q*QQ _*39QoQ+OQ 

•91990-05 " *9|990-uS " *92070*05 " *92390-05 *92890-05 


>71800+03 *82000+03 >97500 + 03 _*107J7q+09 *12800+09 

*22000+08 *20700+08 *18700+08 *I7f00+08~ >15*00+0* 

♦ 3 93 gq +Q0 3 52QQ_+O0 *34400 +00 *37500 + 00 *38400 + 00 

>93370*05 #99990*05 *97980-05 *99|30-05 >10109-09 


__ __ TABLE ORDER PHI OR S VS# CROSSECTION PROPERTIES 

*1999000 + 01 • 3o0y 000+0 1 ' “ *90OUQQu+Ol ' ’ *'9500000+01 *5o0»0o0 + 0l 

*9375000 + 01 *389^000+01 *3275000+01 • *V 9000*0 1 .2680000+01 _ . 

f able"0R0 er~ phT~or TTvT.-te h p e r a t u r e l o a d s 

*4 75 0000 + 03 *482*<000 + 03 *69800 Qu +03 *7l3Qp0q+03 _ *7320000+03 J 

TRoB1.EM~"| table - order phT'or“s VS. ^DISTRIBUTED - LOADS (f theta, F pHil r zeta. h 

LOAD IDENTIFICATION CLUES IQUlo 


• 0000000 tOuObOOO •uO OOQOu > OOO OOOQ >0000000 

• 00 00 000 YObOubOO >0000000 >0000000 ” 000000 0 

*000 00 00 *0000 000 ___ > utiow O OO *0000000 *0000000 


•0000000 

.0000000 

•JOOuOuOO 

•ooooooo 

•1599999+00 

•ooooooo 
•QOuOUOO 
*0000000 
*0000000 


•OOwOOOO 
• I740013+U8 
•OOoOOOu 
• OUuOOOO 
•OOuOOOO 
. 4995952+00 
•gOuOOuO 
•OUuOOOO 
-.2339007+06 


“HaTr i 1 TRWsptfSECO “ MATiC 


•OUOUOoO 

•bOuOOOO 

>ObaOOOp_ 

•OUuOOuO 

• DO«iOOOO 

« uOwDOuU 

. 3999999+00 

, DOWUOOO 

• OUuOOuO 


• uOOOOOQ 
•OOOOOOO 
•OOOQOOu 

-.2)50492+08 

•uOOOOOp 

•OOOOOOO 

• | 9 4 8 7 99+0 1 
•6670&40+00 
.5787550-03 


• 25 oooii I +0 1 

•OOOOOOO 

•ooooooo 

• ooooooo 

_• 652op 1 1 — Q 7 

.ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 


OUTPUT 

•ooooooo 

• 1 1 68397 + 01 
•OOOOOOO 
•ooooooo 

_ *0000 000 

.2371272-07 

>0000000 

•ooooooo 

• 199 S 757 -JH 


_*poooooo. _ .oj)oaoqp__ 

•OOOOOOO - *0000000 

•JOQOppp+pJ *000000 0 

“ *3173403+01 >1389748+01* 

• OOOOO OO >0000000 


•OOOOOOO >0000000 

-•3097976*07 -*35 68893-07 

-*3019225-07 '*.2950814-07 

-. 1019975-10 -.1269768- 1 0 



TABLE B-2. (Continued) 


' DELTA Tl - - DELTA zi 

'TWe Tl * 98 1*8 3 'e 7 *09 * 6066 00 6 

T0RC21 •0O6O066 **2*011 Z+i>9 

FORCRl •uOUObuU . 9263058 +UI 

HOME'!' VOOOOOOO “-• 139 721 5 * It# 

F 0 RCT 2 192735^*09 .OuOuJGti 

FOR C 22 .0000066 «.. 92 y&l 094 u 9 

FCTRCR3 YuQuOoLO •' ‘ - i l 2o t o9 9 +$ 2 ' 

HOME 2 tUOuOauw -• I 131568*1}) 


STIFFNESS COEFF IC I EnTS 
DELTA R l THETA T " DELTA T2 

^OOUOOOO • 0 006 OOO *“-Vf9 2 7 35 Hi 09 

» 9263u58+0 1 • 1 3972 1 5* JO “ >0000000 

• 6191829409 -. 9 | 983244 0 2 *0000000 

••HlH8329*u2 ' •2685382410 *0000000 

•0000000 *0000000 .7709908408 

-•12QI099402 • l 3972 I 9* l Q • ciloOOQO 

-. 5299 HJ 6409 *9198320402 "*0000000 

-•39891234Q2 *1199178410 *0600000 


DELTA 22 DELTA - R 2 "THETA 2 

*0000000 Tooooooo *0000000 

-.•92001*12*09 -*1201095402 -YJ l3iVo9+10 

-•1201095*02 -•*299921*09 " V. 3989 126*02 

•**139 72 1 5* 1 O' “ V 2 * 198329*02 . I T9 9 1 79*10" 

*0000000 *0000000 .OOOOOOO * 

•9200109*09 -*2089313*00 .1131508*10 

* - * 2089*3 10 *00 " .9 26*7 9 56*09 * 39891 23 40 2" 

•1131508*10 .3989123*02 *2296739*10 


SEGMENT STMMETRT CHECK 


•9818387*09 

•OwObOCO 

* wOUubuu 

•0006000 

• 1006360*0 1 

• 920^U2*o9 

* tiwubOuo 

•OuOOOOO 

• 1060000*0 1 

* Iu6w000*61 

•6)91829*09 

•OuOOuOO 

•1066860*01 

*l60o006*81 

« 1 66*036*0 1 

*2605382410 

•1086001*01 

• Iu0bu00*ul 

• 1 00 jQu*i *0 1 

.1000600*01 

•1006000*01 

• 1 OOwOo 1 *61 

* ioouOol +01 

•1000601*01 

* «1 086606*61 

• I060O0I *01 

• 10u0801*01 

• lu00601*0l 

• 106oQ66*ui 

*lb6w00)*0l 

• loObUU 1 *01 

•1000001*61 


•ooooooo 

•ooooooo 

•0600000 

•ooooooo 

•OOOOOOO 

•0006000 

•ooooooo 

•ooooooo 

•ooooooo 

•0000060 

•OOOOOOO 

•ooooooo 

•OoOOjoO 

* 0 000000 

•ooooooo 

•ooooooo^ 

• 77099 o 8*08 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

• ( 000060*01 

• 9200109*09 

•OOOOOOO 

•ooooooo 

• 1000000*61 

•lOOOOOl+DI 

• 9267956*09 

# ooooooo 

• 1000606*01 

• 1000600*01 

• 1600000*01 

• 2296739*10 


•0036000 

-•2990993*00 

•7926698*07 

•7973172-03 

_.OOOO 0 OU 

•6576097*00 

-• 2119511*08 

-• 1250659-02 


SEGMENT LOAD MATRICES 



TABLE B-2 


(Continued) 


-Sf iHCirr NUMBER 3 

TIC 

— - 7^0506 


SCftMENT CODE 2| 
STOP 

75SOQuQu*0t 


SE6HENT 3 OF RE6IQN I (PLATE ) 

DTAU OIFF STE* TOTa 

‘•'i 2SOOOO ♦oo " ‘ Tloboo'oo-uS 75ooddoo-oa l~ 


6E0HETRT I NPUT VARIABLES 


•oyoooou *0000000 


*0000000 


7S0T HATL SINS THTC THCN T Fr tt ■ «7SU*02 “VTWE N0TOElT“OF TWtt'^OtOR N j'Ti “ 2 


MATERIAL PROPERTY TABLE USED 


•75660*62 

'*23500*08 

•33300*60 

•A-00-+-3 *43660*63 
•23500*00 *23600*06 
• 33300^^0 . *33406*66 

,45706*03 *46906*03 *7|6oo*03 *82000*03 
•22600*06 *22900*06 *22060*08 .20700*08 
,33600*00 *39000*00 *3l3oo*00 *3S2 qO*OQ 

*97500*03 *10770*09 
*16700*08 ' • 17900*06 
•34400*00 *37500*00 

•12800*09 

•15800*08 

•38400*00 

"*9| 99Q-0S 

•9|99o--5 *92670*05 

•92390-05 *92890-05 *93370*05 *99990*05 

*97960-05 *99130-05 

•10109-09 

" _ *9999000*01 
• 2 68000 0*0 J 

•5501666*61 

•2372660*61 

TABLE ORDER PHI OR S VS, CHOSSECT 1 ON PROPERTjES 

■ - - 






•7320000*03 

•759-066*63 

"table order phi or s vs* teHperaturET loads 





' PHI" Or"" S VS* DISTRIBUTED LdA0S“lF"THfTA,“F _ PHi7“F' 



PROBLEM 1 TABLE ORDER 

LOAD IDENTIFICATION CLUES 10111- 

ZETAi H THETA, H PHI) 


•0060000 

• O*iOw600 




- *000-00 o 

*0066006 

•066-000 

•0-6-660 





^OOdOOOu *60-0060 

• 0000000 .9510929*66 

• OJOOOOO •06-0066 

•0000000 *00-0000 

*8249963» qq *-66 00-0 

•0000000 *9930366*0- 

• 0000 000 *00-0000 

• OuOOOOO ” *0000000 

• 0000000 -.3437279*05 


" maTr‘ix~x ahT> YTtrAnsposeo') maqu output 

• 0—0(160 _ ,-000000 ; *1100060* 01 *0000000 *0000000 ,0000000 

•OOuObOO *6606000 *0000000 *9717631*06 *0000000 *0000000 

•0660060 *0000000 *0000000 *0000000 . *_lpOPOO.O*Ol *0000000 

• u— OOwO ' - • 5093629*04 *0000000 *0000000 ,99'29849 *q 0 *972l3jn*QG 

* yQuQQUO *0000000 .2394 0 03-n7 *0000000 *0000000 jQfiO0PPQ 

•OOOOOuO *0000000 *0000000 *7493905-66 *0000000 *0000000 

_l 9 P ? 0909*oo_ _ _*9425919*£Q *000 0000 *_0OQU0PO ••AO a .M.93-Q.9 **3803593-06 

•00-0060 ’ *9927747*00 *0000000 *0000000 ~ *" ••39 60749-0* -*1955154-07 

*00600 -0 _ *9460 971-09 *0000000 *9007724-02 -t * l*^!*]* -*4920263- 1 2 



TABLE B-2. (Continued) 



SriM-Nts* cut* > 4 V . u,» . _ 



DELTA Tt 

delta L l 

DELTA R1 

THETA 1 

DELTA T 2 

DELTA Z 2 

DELTA R 2 

theta 2 

porct i ‘ 

" • l 474295+10 

•UUUUJOJ 

•OuuOOOO 

.OuOOOOO 

-.1340268+10 

.UOOOOOO 

,0000000 

•ooooooo 

FORCZi 

«w OOtfobu 

. 1044^6 + 12 

,3093433+^4 

- .2729 J 22+ ] 1 

•OOOOuOO 

- • 1 1)44 3g6 + 1 2 

-.3089883+04 

-.2403142+11 

FORCRl 

• GOUUObU 

• 3^93433+04 

.3967925+10 

-.8403472+03 

*0000000 

-.3089803+04 

-.4083222+10 

-.7646054+03 

HD^E~ 1 

. aOouuuu 

- « 2729 1 22+ 1 1 

- * 84q3472+u3 

.9230452+10 

•UOOOooO 

.2729122+11 

.8403472+03 

.4330787+10 

F0RCT2 

-.134^248+10 

•uGo^JOU 

» OOuOuOU 

. OOOuQOD 

. I2ib425+10 

•OUOOOOO 

•0000000 

•OOOOOOO 

F0RCZ2 

• OQOUouO 

1044JG6+12 

-.3089802+^4 

•27Z9121+1 l 

,0000000 

♦1044306+12 

.3085187+04 

.2483142+1 { 

-rOR'CR2 

♦uQ&OuUO 

- . 3ijB9d82+ v 4 

-.4003222+10 

.8403471+03 

,0000000 

,3u85l87+Q4 

•423569Q+10 

,7646053+03 

HOME 2 

« OOdoOwG 

-.2463141+1 | 

- . 7 646052 +u 3 

•4330786+10 

*0000000 

•2483141+1 1 

•7646052+03 

•8142846+10 


1474295+ 10 

* UuOviOOG 

•uOOjOOu 

segment symmetry check 
• ooooooo .ooooooo 

•ooooooo 

•ooooooo 

.ooooooo 

•looooou+oi 

.10443^6+12 

♦uOGuOuU 

*0000000 

.OODUUOO 

.ooooooo 

.ooooooo 

•ooooooo 

. 1 00uu00 + 0 1 

* 1 wOuOOO + 0 1 

*3967925+la 

.OuOOOOO 

• OQOOUOO 

•OOOOOOO 

•ooooooo 

.0000000 

* lOwuOOu + U 1 

* loOtfOOO+0 1 

. 1 ubuOou + O 1 

•9230452+Iq 

•OOOOOOO 

•ooooooo 

•ooooooo 

•ooooooo 

•1000000+01 

. 1 uOoOuO + 0 1 

• 1 uOUOOu+0 1 

•luOOOOO+OI 

.1218425+10 

•ooooooo 

•ooooooo 

•ooooooo 

. 1 OOuOtiO + 0 1 

• 1 oOmOOO+O 1 

. 1 OOuOuu+O 1 

.1000000+01 

• loOUOOO + Q 1 

• 1044306+12 

•ooooooo 

•ooooooo 

VIOOoOOu+Ol 

. luOtfUOO+Ol 

. IQOOOOU+O 1 

.1*00000+01 

• loOOODO+Ol 

• 1 000000+01 

.4235490+10 

•ooooooo 

.1000000+01 

• lOOwOou^ul 

• litfOuGOw + O 1 

• l&OOGOQ+Ol 

• 1 000000 + 01 

• lOOOOUO + Dl 

• 1 000000 + 0 1 

•8142866 

•ooooooo 


- - 

segment load 

matrices 





-•50 54841 +0u 
. 1436414+Q8 
-.917313S-g3 
_« 000 00 00 
" •5432033+00 
-.1823244+08 
« 9 |MM92*tf2 



TABLE B-2 


( Continued) 


7T T-r --SE««ENT 'liUMKK— 1 " 5ESHENT CODE 2| 5ESHENT ' , OF - RESION'T _ (fL*TET" - 

_____ rrc STOF DT*U DTFF STEF DEETT 

.Tooqugo+oI' Vf 250 ooo‘+od riWoooo'-ol Tso 06000-02 i~ 


6E0METRT JNPUT variables . 

■ ■■ ■ - __ .OUOiJOOO .OQOOOOp .00 60000 

ISOT - * KATL SJW THIC THCn " 1 'T FrEE^ ■ V7S0+02 t INE'V NuHBER'Pr TABLE COLUMNS - ■“ 2 


MATERIAL^ P R0 PE R T_V__T ABLE USED 


*75000+02 

•6u06w+b2~ 

•63B00+O3 

. 65700 + 03 

• 684(00+03 

•71800+03 

•82000+03 

,97500+03 

*10770+04 

•12800+04 

• 20 560 + 0® " 

• 2350u+i*B 

*23 oou*o 8 

.22800+08 

*22400+08 

•22000+08 

.20700+08 

•18700+08 

*17400+08 

•15800+08 

*33300*00 

*33300+wU 

,33600+00 

•33BQ0+00 

*34000+00 

•34300+00 

•3S200+Q0 

•366Q0+C0 

•375O0+Q0 

•38600+00 

.91490-65 

*9|49o-uS 

•92070-U5 

.92390-05 

,92890-05 

* *93370-05 

.94990-05 

.97480-05 

*99130-05 

•10109-04 

•5499000+of 
• 2372fl00+0_l 

•AOOIODO+Ol 
. 22 1 uOOO+O 1 

TABLE ORDER 

PHI OR S VS, 

CROSSECTION 

PROPERTIES 






•7S9uOpU+a3 • 793*060+03 


TABLE OR"DER PHI OR* S vsr TEHPEftATURE LOADS 


PROBLEM I TABLE ORDER PHI Or S VS. D I STR I BUTED LOADS <F THETA, F pH I , F 2ETA » M THETA, M PHJ) 

LOAD I DENT IFICATION CLUES IuJJJJj . . . _ . 

*0060000 • OOOwOOU 

*00011006 * uuOtjUwU 

»coouooo .ooowooa 


MATRIX-^ and Y (TRANSPOSED* MALIC OUTPUT 


•GwOOwOO 

• tiOwOuOU 

* OOwuOuO 

•OOOOOOO 

. I0’u909 + 0l 

•ooooooo 

•UOObOOO 

•ooooooo 

•0000000 

•7081602+06 

• OyuOOiiO 

•ooooooo 

•ooooooo 

•973563Q+00 

•OOOOOOO 

•ooooooo 

•ooooooo 

•OOdUOOO 

•UOuOuuO 

•aOOOOOO 

•ooooooo 

•OOOOOOO 

• 1000000 + 01 

•ooooooo 

•0000000 

•OOuOOOO 

•wuUUQuO 

-•3107356+06 

•OOUJOOO 

•ooooooo 

•493Q028+00 

.9737325+00 

•84w2778+o0 

•UuyOOOu 

•OUuUOmO 

• ooooooo 

.2648596-07 

• OOOQJOOO 

•ooooooo 

•ooooooo 

•ooooooo 

•9478491+Ou 

• OOuCOuO 

•ooooooo 

•ooooooo 

•8647969-08 

•ooooooo 

•ooooooo 

*00110000 

• uOwOOOO 

• 9 | 666 + 7 + 00 

•4657263+00 

•ooooooo 

•OOOOOOO 

-•8234829-09 

-•5084045-08 

*0000000 

•oOwOOOb 

• OuwOOoO 

.9477167+00 

•ooooooo 

•OOOOOOO 

-.4829550-08 

— 1981071-07 

• ooooooo 

-.3219&36+05 

•OOOOOOO 

•9633194-04 

•ooooooo 

•4238461-02 

-.1242107-12 

-.9319351-12 



102 


TABLE B-2. (Continued) 


STIFFNESS COEFF TCIEN'TS 


7WCT1 

DELTA T I 

delta zi 

delta R1 

THETA 1 

DELTA T2 

DELTA U 

DELTA R2 

THETA 2 

* 1 423342+Hfi 

. GOubOOO 

.0000000 

•Qoooboo 

-.1^0^749+10 

.OOOOOOO 

.OOOOOOO 

•OOOOOOO 

ironcix 

•OOGuGOU 


•2460092+ u 4 

-•2I49q22+1 1 

*0000000 

a'4070 43 + l | 

-.2465639+04 

-.2049510*1 1 

twtcr r 

« GGuouUO 

.2460892+04 

.3890304+10 

-.661 7236+03 

,0000000 

-•2465639+04 ' 

-.3996027+10 

-.6310620+03 

WhE |~ 

• DQOwUuU 

-.2l49b22*Y| 

-.6617236+03 ' 

• 7 1 9 i ? 29 ♦ 1 0 

•00 00 00 6 

21 49022 + 1 1 " 

•6617236+03 

.349 4 60 3+lb~ 

7WCT2 

1304748+10 

•uOuuGOO 

* oouooou 

• OwuQOOO 

. | 196019+10 

•OUOOOOC 

•OOOOOOO 

•OOOOOOO 

TTHTCzZ ' 

•bOuGGOU 

-.B4o7o42+l 1 

2465639+04 

• 2 1 49q22 + 1 | 

. OOOCmjOO 

,8407042*1 l 

,2461453+04 

.2049509+11 

TVKZH2-- 

. UQGGbbb 

-•2465639+04 

-.3996027*10 “ 

.6617235+03 

' .boooooo 

V246 1453+04“ 

.4131961+10 

.63 1081^ + 03”' 

TTOHE 2 

•OOGWbub 

-.2D495IQ+1 | 

-.6310019+03 

.3494603+10 

•OOOOOOO 

,2049510+11 

.6310619+03 

.6799866+10 


• 142 3362 + 1 u 

•OuuuGGd 

•OOOUOOO 

SEGMENT SYMMETRY CHECK 
.OOOOOOO .OOOOOOO 

•OOOOOOO 

.OOOOOOO 

•OOOOOOO 

. 1 QbbOuO*u 1 

. 0 4y 7y4 3* l 1 

•OGGJuOu 

•OoQOuOO 

.OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

'• 10wb0o6 + 0l 

« lGGuOOG*ul 

• 309*384*1 0 

♦GbOOOQQ 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

• l 000000*0 1 

* 1 O0uOOG*0 1 

* 1 OugOQu+G 1 

.7191929+Iq 

•OOOOOOO 

.OOOOOOO 

•OOOOOOO 

•0030000 

• 1 000300*0 1 

. lob«600*Gl 

. 1 w0000u+01 

» luOOOOO + DI 

* 1 196ol 9*lo 

.OOOOOOO 

•OOOOOOO 

•OOOOOOO 

~i 1000000* J 1 

. 1 GOuOuo+ol 

. 1 OGuOOu+O 1 

• 1*00000*01 

• lQ00U00 + 0t 

•8407042* l 1 

•OOOOOOO 

•OOOOOOO 

Vfoboouo+oi 

. luOO0OG+Ot 

•iCbuOOu+OI 

• 1 000000+01 

. i00uOa0+Gt 

V* 000000*01 

• 4 j 3 1 96 1 + lo 

•OOOOOOO 

•iquuooo+oi 

. 1 mOuOoG+O 1 

» 1 OubCOu+o 1 

• 1*00000+01 

. 1000000*0 1 

• 1 000000*01 

• 1000000*01 

• 6799066+10 


« GOuuGQO 
-. 53 * 1794+00 

* 16937G«*08 
.5874207-03 

» 00 w 6 b 0 i) 

' . 5852875*00 
*• 1072670+08 

• 15969S9-*>3 


segment load matrices 



TABLE B-2. (Continued) 


segment number s 

TIC 

• *OwOtkuM+Ol 


SEGMENT CODE 2i 
STOP 

• 7uuOuOd + Q I 


SEGMENT 5 OF REGION I (PLATE) 
OTAU DI^F 

•I2S00U0+00 *1000000-03 


STEP 

,1000000-01 


delta' 

~|T~ 


ISOT 


MATL 


SING 


•UuOuOOw 
TMlC thcn 


GEOMETRY INPUT VARIABLES 

• OOOOOOO. *0000000 


T Free ■ 


« 7 50 + Q2 line 


number of table columns ■ 2 


MATERIAL PROPERTY TaBLE USED 


• 750uP+02 
•235y0+&8 
•3130&+OU 
•91490-05 


• 5999QuO+0 1 
•22J 0000+01 


•*b 0Uu+w3 
• 235pO+w8 
• 333p0+ w o 
•9(N9 w -wS 


• 63fiy0^k,3 

• 2 3oOU + oQ 

• 3 3600*00 
•V2u7Q“05 


• 7uO lOO0 + 0i 

.2lS$U00+p| . 


.*5700+03 
. 22BQJ + 08 

• 33600400 

• 9 2 3 9u-t)5 


*66400+03 

•22400+0* 

•34000+00 

•92890-Q5 


.62000*03 
*20700+08 
•35200+00 
.94990-05 

- \- " ■ 

table order phi or s vs, crossection property's ' 


•7lB U 0+03 

•22U00+08 

•34300+00 

.93370-05 


•’75Q0+Q3 
• 16700 + 08 
•36600+00 
•’7460-05 


*10770+09 

•17400+08 

•37500+00 

*”130-05 


•12800+04 

• 15800+08 
•38600+00 

• 1 0 1 O’ -04 





" 

TABLE 

ORDER PHI OR* 5 VS • 

temperature 

LOADS 



•7930000+03 

• B9SvOO0+03 






- — - 

PROBLEM | TABLE 

ORDER phi OR 

S VS, DISTRIBUTED 

LOADS IF THETA, F PHI, F ZETA, 

"M THETA, M >HU 

■ 

LOAD IDENTIFICATION 

CLUES iolllo 
•OoOwOOO 







* 0060000 







•wOOOOOO 

•UoOwUOO 







*0000000 

•UOOwuUJ 






- ; - 

- — 

... 


MaTri 

|X X AND Y (TRANSPOSED) MAGIC 

OUTPUT 



•0000000 

•ubuOOOO 

• OQOOOOO 

• uObOOOo 

• 1166667 + 01 

•OOOOOOO 

•OOOOOOO 

,0000000 

•0000000 

•9861482+06 

• 0000000 

• oOOOOOO 

•OOOOOOO 

.9574140+00 

•OOOOOOO 

•OOOOOOO 

•0000000 

•OOwOOOw 

>0000000 

• uOOUOOO 

•GOOOqOO 

•UOOQQDO 

• 1000000+01 

•OOOOOOO 

,0000000 

•OOuOOOu 

• G 00 OO 0 Q 

-.3920416+06 

.OOOOOOO 

•OOOOOOO 

•97*3143+00 

•9575986+00 

j 7346939+00 

•OOwOOOO 

•pOuOCuO 
• GLvQOuO 

• GOQOOOu 

,5633 7 7l-y7 

•ooouppo 

•ooooopg 

•OOOOOOO 

•0000000 

•9140641+00 

•oOOOOOO 

•OOOOOOO 

•18247*5-07 

•OOOOOOO 

•OOOOOOO 

• 0000000 

•UUwOUuO 

•8571 428+00 

. 683250S + 00 

• OOOOOOO 

•OOOOOOO 

- •7633665-0® 

-•2285153-07 

•0000000 

•OOwOUOO 

•OuwOOwO 

•9139224+00 

•OOOOOOO 

•OOOOOOO 

-•2302034-07 

*.4598497-07 

•ooooooo 

-•S70&4I3+05 

•OOwOGuO 

*2047208-03 

•OOOOOOO 

•90’6681-02 

-•1604*99-|| 

*•4251583-1 1 
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TABLE B-2. (Continued) 


stiffness coefficients 


delta Tl OELTa Li 

DELTA R 1 

THETA 1 

DELTA T 2 

DELTA 22 

DELTA R2 

THETA 2 

F 0 ft C T \ ,70u69 u 2*u9 .uuuuuOO 

•OCuOObO 

•OOGOOOO 

-.4691630+09 

•OOOOOOO 

•OOOOOOO 

• OOOOOOO 

FORCZ1 .uOUUwOO .99U56H7-MU 

.2*4*41 13*4* 

u 3 -.**922559+10 

•OOOOQOO 

-.99058*47+10 

- . 2 *4 1 *40*4 3 + 03 

-.•4958925 + 1Q 

FOR CR 1 .OGOGuou .2*4*4 113*4 + 03 

• 1 977989+ lu -• 15157*47 + q3 

•OOOOOOO 

- • 2*4 1 **u*43 + u3 

-.2065971+10 

-. J5269HS + 03 

ROHE 1 .uOOOuuU -•**922559+10 

-.15157^7 + 03 • 323 1 2**3+ 1 0 

•OUOOuOQ 

. *4922559+ 1 0 

. 15157*47+03 

,144*4*4*40+10 

F0RCT2 -,66’l A29+ U 9 .uOOuOOO 

■ OOuOOuO 

.OoOOOOO 

•5735602+u9 

•oooooou 

•OOOOOOO 

•OOOOOOO 

F0RCZ2 tuOUuOwU - . 9 9 u 5a *4 5+ 1 u 

-.2*4 t*»U*43 + 

u 3 .*4922559+10 

•ooouooo 

. 99050*45+10 

•2371797+03 

.*495092*4+1 0 

F0RCR2 .uOOOuoO -.2*4 1*4,3*43+03 

-•2065973+10 • I5l57**7 + fl3 

•ouooooo 

.2371797+03 

.2203147+10 

• 15269*45 + 03 

ROHE 2 •OOawuuO - • *495892*4 + 1 u 

-. 15269*45 + 

u3 . 14*4*4*4*48+10 

* QuOOOOO 

.*495092*4+ 1 0 

. 15209*45 + 03 

.3356587+10 

• 70u49u2+u9 •OuMwUOii •uuOuOOo 

segment syhmetry check 

•OuOQuOQ .OOQuouO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•IQGwOGQ+Gl • 99flS8«l7+lG ♦UuiiwOOb 

* OoOOOOO . 

oooooou 

.OOOOOOO 

•OoOOOOO 

•OOOOOOO 

• 10Cw000 + ol • »u6«uJu + J* . 1977909+1*, 

• OuOOOOQ 

OOOOOOU 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•lQGGGuU+ul .luGwut»u + wl • luiwUOu + 0i 

•323I2H3+IQ 

OoGODOG 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•10CwOud+Gl • 1 uOwOOG+G 1 • 1 UOUOQ u + 0 1 

. 1000000*01 

5735602+09 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•IOuudOd+01 .lOOwOuu+dl #lo0u0ou+01 

• luOOOOO + Ol 

1 OOOuQO+O 1 

• 99O50*45+1c 

•OOOOOOO 

•OOOOOOO 

• ruuuOOO + Ql • I GOoiiOU + u 1 *1 uGuOOw+G1 

.loOOOOO+Ol 

lOOOOoG+Ol 

•lQOOOOO+01 

.2203147+10 

•OOOOOOO 

• 1000000*01 tlwOwOOO+ul • 1 DO j0Qu*0 1 

. lyOOOOO+ol • 

lOOOuOO+OI 

• iQOOQOO + Ol 

• lOQOOOO+Ol 

• 3356507+ Iq 

,0000000 
w • 50 387 33 + uu 

• 18793*48 + 00 
-.9077102^03 

•OQuOGUG 

• 4994 1 1 H + Oti 
-.2255220*06 
-.2490862-02 


SEGMENT LOAD MATRICES 






SOT 


TABLE B-2. (Continued) 


"SWHtirriiUlIKR -* - SEGMENT CODE 21 SEGMENT 4 Of REGION I (PlAT£> ~ ~ 

TTC ST OF ~ D T A U DJFF “ STEP OCUTa 

.buOouoo+oT * * T7&6ooo +oo *i oooouo-03 .Tuoodoo-ol U‘ 


geometry input Variables 

•ouoooou >00 000 00 >0000000 

tSOT”™ HATL S ING THK THCN" T FREE ■ .750+02 LINE NUMBER OF TABLE COLUMNS m 2 


material property table used 


•75000+02 

>4y000+w3 

•43bQu+u3 

• 457Qu + Q3 

• 4B«(oO + 03 

.23Sy0+0S 

•23500+wB 

,23000+uB 

•22800+08 

•22900+08 

•33300+00 

> 333qo+u0 

.33600+uu 

■ 338Qu + O0 

>3*1000+00 

•91990-05 

>9|99o*x5 

•9207Q-OS 

>92390-05 

•92890-05 

•4999000+01 

•aooiboo+oi 

TABLE ORDER 

PHI OR S VS 


-• 2 !S500Q + 01 •270x000+01 


• 7 1 BoO + 03 

• 82000 + 03 

>97500+03 

•10770+09 

•12800+09 

• 2 2000 + 08 

.20700+08 

> 1 8700+08 

•17900+08 

.15800+08 

•3R3uo+00 

•3S2OO+0Q - 

>34400+00 

>37500+00 

•38400+00 

•93370-05 

•9R990-05 

•97M80-05 

•99130-05 

•10109-09 

CROSSECTION 

properties 





•895uD 00+G3 •l0Su0o0+U9 


table order PHI OR S VS. TEMPERATURE loads 


_ . . 

PROBLEM 1 TABLE 

order phj or s 

VS. DISTRIBUTED 

LOADS (F THETA, 

F PHI, F ZETA. 

M THETA, fl PH|) 


.OAD IDENTIFICATION CLUES |u)||u 

•OOOOOOO •UuuwUUm 
• 0000000 •uuOvOUG 
•OOuOOuO •OGUwbuG 

matrix 

X AND Y (TRANSPOSED) MAGIC OUTPUT 



.0000000 

a OOwOOOO 

. CiiuOOuO 

• oOOOOOu 

• 1 192857 + 01 

.0000000 

•ooooooo 

.OOOOOOO 

•OOOdOuO 

•7583492*04 

•OOuOCuO 

• LQOOOOu 

•ooooooo 

•9594593+00 

•ooooooo 

•ooooooo 

>0000000 

•uGuUGGu 

• LuuOUuO 

■ uOOOOOo 

•OOOUUOO 

• OOOOuOO 

• 1 OOGOQO + Q i 

•ooooooo 

•OoOOOOu 

• OOaOOwii 

•GuuOuwO -*3723958+04 

•OOOuOOO 

•0000000 

•9778899+00 

.9584747+00 

•7454250*00 

•OOuOOuu 

• UQ^UOuO 

• u 000 0 0 u 

•5648901-07 

•OOOUOOO 

•ooooooo 

• 00.00000 _ _ 

.0000000 

.9259998+00 

• 00 wQOuQ 

•uOOOOOu 

•OOOUOGO 

. 1791412-07 

•OOOOOOO 

•OOOOOOO 

•OOUOUuO 

•OOwOOCO 

• 875quu0 + u0 

•B989075+ M 0 

•OOOUOOO 

>0000000 

-.4139779-08 

».149o304-Q7 

•0000000 

•uOwOOOO 

•UUwUOuO 

.9271588+00 

•OOOUOOO 

•ooooooo 

-.2081944-07 

-.3717945-07 

. *0000000 

-.4939582+05 

•UdoOuuO 

>2491595-03 

•OOOOQOO 

• 1 109092-ul 

-•2019959^11 

*•9981 352- 1 1 
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TABLE B-2. (Continued) 


STTFFnESS coefficients 



DELTA Tl 

delta zi 

delta R| 

THETA 1 

DELTA T 2 

DELTA 22 

DELTA R2 

THETA 2 

TORCH 

•88*7465+09 

•OuuuOuO 

•0000000 

•ooooooo 

-•7759207+09 

« ooooooo 

•ooooooo 

•ooooooo 

F0RC21 

•OQOuuuu 

•1992839+11 

♦3717357+03 

-7636557 1+10 

•ooooooo 

• • 1992839+11 

-•3486840+03 

" -•8077593+10 

FORCRl 

• OOuutiwu 

.3717357+03 

♦ 235585^+ Iq 

*fT96o07 7+o 3 

•ooooooo 

-•368686Q+03 

-.2959^00+10 

■-.2V87291+03' 

' hWe i 

•OOwuOuu 

-.636557 1 + 77 

-•1960077+03 

759929*9+10 

“ooooooo 

♦634557 1+ 1 u 

~ .19*00 7 7+03' 

” • 2 380 7 34 7 1(7 

FORCT 2 

-•77592 u *+09 

•OQOuOOU 

•ooooooo 

fOOOOOuO 

•678930S+Q9 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

F0RCZ2 

•OOuOuOO 

-.1992839+11 

-*3686859+03 

•4365571+10 

•ooooooo 

• 1 992839+ 1 1 

•349289B+03 

. 8077592+1 0~ 

F0RCR2 

•0600 u&O 

-.3684859+o3 _ 

“ -TT'f T 30+16“ 

'Vl4fifQo77*oT 

7000000*0 

•3*92898+03 

•2597831+10 

72 s ! 8 7 290+037 

HOME 2 

• OOOOiiuu 

-.8077592+ 1 & 

-.2987290+63 

VZ3*0T3S+TQ 

•ooooooo 

.8077592+10 

•2987290+03 

•5775499+10 





seohent symmetry check 




*8867645+09 

• OwOwOOo 

• DoOoOOu 

•OOOOOOO • ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

• 1060660 + 01 

•1992839+11 

• 666 jOOo 

• 6600634 *0000006 

•ooooooo 

•OOOOOOO 

•ooooooo 

• 1 Q6066U+6 1 

• 1 o6i*6o6 + 0 1 

.2355856+10 

*0000000 *0000000 

•OOOOOOO 

•ooooooo 

•ooooooo 

•1006666+0 1 

• lgu>wOOO + Oi 

• i 066000+0 r 

•39^2969+10 •OoOuuoO 

■ .ooooooo 

•OOOOOOO 

•ooooooo 

• 1 00w666+0 1 

• 1u6wU6w+ 61 

• 1 00060u+0 1 

“ “•roOOOOO+Ol .&7893oS+09 

•ooooooo 

•OOOOOOO 

•ooooooo 

• lOOuOuO+ul 

• 1 gwuuu0+31 

• 1 OOwQOO+Ol 

7T660000+0I *roooooo+oi 

•1992839+1 1 

•0600000 

•ooooooo 

• 1066006+01 

• 1 wOwOOu+Ol 

' •Tqo600U+OT~ 

"TTgOOtfOtf+Ol TTqOOGQO+O 1 

•lOOOOQO+61 

•2597831+10 

•ooooooo 

*5775499+10 

• 1066660+61 

•6060066 
*•8953896+06 
•2722588+68 
••2189279-02 
•0000606 
*99379 13+06 
••3209591+68 
-•37115*2-62 

• lo6«iugu+6l 

• l 666606+01 

•T&OOGOO+Or *1000000+01 

STOTtNT~C07fCm A TRICES 

• lQOOOOQ+61 

•IQOOOQQ+OI 
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TABLE B-2. (Continued) 


SCSHCNT NUMBER 7 

SEGMENT CODE 2| 

SEGMENT 7 OF 

REGION 1 (PLATE) 





T IC 


STOP 

OTAU 

0 IFF 


STEP 

DELTA 


... _■ 

•8060600+01 

• B566w00+i)l 

• 1 256600+00 

• 1 000660-03 " 

•5CO00OO-O2 

1* 

■ * 





GEOMETRY INPUT 

VARIABLES 





....... .. 


• 

.aoooooy 

•0000000 

•0000000 

• 




1 SOT 

HATL 

SING 

THIC THCN T free 

- .750+02 

line 

number of table 

columns • 

2 




haterial property 

Table used 





•75640+02 

•235 u 0+08 

•33360+60 

•91190-05 

• 4o00u+ «#3 

• 23Si)u+w8 
« 333 ui>«4u 

• 9 1 HVj"wS 

•63tfOJ+t3 

•23ubO+u6 

• 33600+Uo 

• 92d70-i>5 

• A57QU+Q3 
•22000+QP 
• 3380w+G3 
*92390-05 

*68HuO+q3 

•22100408 

•31000+QO 

•92890-05 

• 7 1 Bu0+03 
• 22000+08 
•313 00 +00 
•93370-05 

•82000+03 

•2Q7QO+08 

•352Q0+00 

.91990*05 

.97500+03 

•18700+08 

•36800+00 

•97980-05 

•10770+01 

•17900+08 

•37500+00 

•99(30-05 

•12800+09 
• 15800+08 
•38600+00 
•10)09*09 




TABLE ORDER 

PHI OR S VS. CROSSECTJON PROPERTIES 





•7999060+61 .BSyldOO+Jl 

•2700060+01 .2384000+01 


■ 


TABLE 

ORDER PHI 'OR S VS< 

► temperature 

LOADS 

. 



•1050060+09 

•1152000+09 







' PROBLEM l TABLE 

order phi or 

s vs. distributed 

LOAQS (F THETA, F PHI, F 2ETA, 

M THETA, M PHI ) 


LOAO IDENTIFICATION 

CLUES 10111U 







•6060060 

•O00W060 







•0000060 

• OoOwOOu 







•OOOuOOO 

•OoOwOOO 


... 



.... . . .. 




MATRIX x AND Y (TRANSPOSED) MAGIC 

output 



•0000600 

•OUtfOOJU 

• UuoOOuO 

•000000b 

•1062500+01 

•ooooooo 

.OOOOOOO 

.0000000 

•0060006 

•3129731+04 

•OUuQdwO 

• wJOOOOO 

•0004000 

.9791162+00 

•ooooooo 

•ooooooo 

•0060000 

•0060666 

•OuwOOOO 

•6000000 

•ooooooo 

•ooooooo 

• 1000000+01 

•ooooooo 

,0060000 

•oUwOOOO 

•OOuOOuO 

-.1699822+06 

•QOOOOOO 

•ooooooo 

•9995968+QO 

.9792702+00 

•8658131+00 

•OOuuoOu 

•0640666 

•0000006 

•3050527-07 

•ooooooo 

•ooooooo 

_._po.oooop 

•0000006 

‘.9692995+00 

•0UM06OO 

•0000000 

•ooooooo 

•9537032-08 

•ooooooo 

•ooooooo 

•0060000 

•OUwaoOO 

• 99M769+00 

•9761757+00 

•ooooooo 

•ooooooo 

-•7919038-09 

-•9730651-06 

•OOwOOOO 

•OOoOObo 

•OOOOJwO 

•9691921+00 

•OOOOOOO 

•ooooooo 

■ -•9193190-08 

-.1786731-07 

•0600000 

-.3583193+05 

•0OO0060 

•1590619-03 

•OOOOOOO 

•6751095-02 

-•2900838-12 

-.1531677-11 


TABLE B-2. (Continued) 


STIFFNESS coefficients 



delta t l 

delta zi 

delta ri 

THETA l 

DELTA T 2 

DELTA 12 

DELTA R 2 

THETA 2 

FORCT 1 

• I75u7l9+la 

•uuuUuuO 

•ooooooo 

~ .0000000 

-.1617769+10 

•ooooooo 

•ooooooo 

•ooooooo 

F0RC21 

• jOOuuuu 

•1362711+12 

• 1037230 + u 1 * 

-.3608222 + 1 | 

•ooooooo 

-.1362711+12 

-.1Q33811+01 

-.3198118+11 

FOR CR 1 

•OQuObbO 

. 1u3723 u + b1 

•5160^89+lb 

>• 1 1 l 1038+09 

•ooooooo 

-.1033811 +o1 

-.5270558+10 

-.9817690+03 

HOME 1 

•OOUUbuO 

-.36 u 8222+1 | 

- • 1 1 1 Iu38 + u1 

. 12 ^ 0888+11 

•ooooooo 

.3638222+ 1 1 

• 1 1 11038 + 01 

.5651690+10 

F0RCT2 

1617761 + lu 

• bOOLuOO 

* OQOCUOO 

•ooooooo 

. 1550831+10 

•0000003 

•ooooooo 

•ooooooo 

F0RCZ2 

•uQObbbO 

-.1362739+12 

-.103383S+ U 1 

• 3608216+1 1 

* jOOOoOO 

.1362739+12 

.1029818+01 

,3198113+11 

F0RCR2 

•OOOOuuu 

- * 1b33 8 35 + bl 

- • S27Q550+ 1 0 

• 1 1 TI037+0** 

•uoooooo 

.1329018+01 

•51Q0038+I0 

,9817675+03 

HOME 2 

• OOOuubU 

-.3198113+11 

-•9817675+03 

.5651681+10 

•ooooooo 

.3198113+1 1 

.9817675+03 

• 1038762+1 1 


~ . 175 * 7 ^ 9+40 
* 1033603+3 I 

• 1060363+0 1 

# 100000 o+ei 

*1000002+01 

• IOOuOOQ+O 1 

~~ * 1006000+01 

• 1030030+01 


SE(«HENT SYMMETRY CHECK 


* QOUuUub 

•oOOuOOu 

•ObOOOOO 

•ooooooo 

•0000003 

•ooooooo 

•ooooooo 

•1362791+12 

. vbOuOOU 

•ooooooo 

•OoOUOOu 

•OOOOOOO 

•ooooooo 

•ooooooo 

• 1 libuOub + b 1 

• 5 | 6«1 89+ l o 

•3000000 

•ooooooo 

*0000030 

•ooooooo 

•ooooooo 

• 1 bObOOO+OI 

.lObuOOu+OT 

^T2J0B-6ff+T| 

""•OoOOOoC 

•ooooooo 

•ooooooo" 

•ooooooo 

. 1 oOuOOu+O 1 

• 1 uOu0Qu + 0 1 

•lOOOCOO+Ol 

•1550839+10 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

• 100bOC2+31 

*1 033002+01' 

•1q00002+OI 

• ioooooo + oi 

.1362739+12 

• OOOOOOO "* 

•ooooooo 

•100W0O2+O1 

vrobo3o2+ol 

“ “•T00O002+OI 

n odoo oo +o i 

.1 oooooo +01 

• 5lOOOJ8+~lo 

*000000 or” 

, I£0wu02+ul 

.1033002+01 

.r&001T02+0 1 

•ioooooo+oi 

• ioooooo+oi 

• 1000000+01 

, 103*762+11 


•CQOUUOO 
•* 1 1 11897+01 
• 3558 | 77+08 
•* 1599975-05 
*0 0000 00 
•1197738+01 
-t38389S&+08 
*1292818-05 


SWCNT-LOyO "HATR I CES 



TABLE B-2 


( Continued) 


-StS«m N 0H BER 1- -SEGMENT CODE 2 1 ' SEGMENT 6 OF REGION I (PLATE) “ 

7“ Tic STOP DTAU D^Ff STEP DELTA 

71V6GwetT*0T 79u000b0+0l ” •1256000*60 .IoOQOqO- 03 ,“5WoObo-p2 " l •" 


GEOMETRY INPUT VARIABLES 

_ • OuOUuOU *0000000 *0000000 

ISOT MATL ... SING THIC THCN T FREE ■ *750 + 02 LINE NUMBER OF TABLE COLUMNS ■ 2 


MATERIAL PROPERTY TABLE USED 


• 75000*02 

*66066*03 

.63600*03 

* 657Q0 + Q3 

. 68^yu + o3 

•71600*03 

•82000*03 

.97500*03 

• 1077Q + Q1 

. 12800*01 

•235u0*UB 

•23506*00 

- .23ooo*u6 

•2280U+06 

.2210Q40B 

•22000*0° 

• 2 0700*06 

• 18700*06 

•17100+08 

.15800*08 

.33300*00 

• 3330u*i.U 

. 33600*00 

• 33600 + OC 

•31000*00 

•31300*00 

• 3S2qO*00 

•36400*00 

•37500+0Q 

•36600*00 

.91190-05 

. 9 l 19o*a5 , 

.92u7Q-05 

.92390-05 

.92B90-0S 

,93370-05 

.91990-05 

.97180-05 

•99130-05 

.10109-01 


TABLE -OROER PHI OR S VS. CR0SSECT10N PROPERTIES 

•8199000*0) *9001000*01 

•2380000*01 •I91y000*0l 


TABLE ORDER PHI OR S VS. TEHPERATURE LOADS 

•1152000*61 .1275660+01 


PROBLEM | TABLE ORDER PHI OR S VS, DISTRIBUTED LOADS IF THETA, F PHI, F ZETA, H THETA, M rHJI 


_load j o_en T IF I cat 1 0 N 

•0000000 
•OOOwOOu 
*0000000 

CLUES 1611)11 

•ObUwOOO 

•UuuwOuO 

•OOuUOOO 

HATri X 

X and Y (TRANSPOSED) MAGIC 

OUTPUT 



*0060000 

•uOwGOOO 

•6600060 

• uOOUOOu 

• 1058821 + 01 

*6000000 

•ooooooo 

•ooooooo 

•0660066 

•2232736+04 

•66600LD 

• uODuOOQ 

•0060000 

•9799630+00 

•OUOOOQO 

•ooooooo 

•0060000 


•OOuOUuO 

• uOOOOOu 

•QOOuOOQ 

•0000000 

• 1000000 + 01 

•ooooooo 

« 0060000 

• uOtruuOO 

• Ut/w60u0 

-•6712303+0& 

• OOOiJOOQ 

#0000660 

•1918222+00 

,960)467+00 

•8919752+00 

•wOwOOOO 

• OOuOuuO 

• uOOOOOu 

.3813797-07 

•goooooc 

_ • OOOOOOO 

•ooooooo 

•0060000 

.9445272+06 

• GouUu ju 

• w 0 06006 

•ooouooo 

•i 191638-67 

•ooooooo 

•ooooooo 

•0000000 

• u6«i 0066 

• 91H111+00 

.1775488+60 

•QOOuuOO 

•ooooooo 

-•1306875-08 

-•8780924-00 

•ooooouo 

•uOwOubU 

• CwbCQuO 

•9443758+QD 

•OOuuOOO 

•oooaouo 

-.7082710-08 

-.3173574-07 

•0000600 

-.3692111*05 

•OObOOwQ 

•1241781-63 

• OOUOOuO 

•7614425-02 

-.3852511-12 

-.2527293-11 


O 
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TABLE B-2. (Continued) 


STIFFNESS COEFFICIENTS 



DELTlTTl 

DEtTA ~Z~1 

“DELTA Rf 

THETA 1 

DELTA T2 

DELTA Z2 

DELTA R2 

“ THETA 2 * 

FDRCTl 

, 1 471 l 

•OOOUOOO 

•0000000 

•OOOOOOO 

-•1389435+10 

•OOOOOOO 

•OOOOOOO 

.OOOOOOO 

FOR C Z 1 

•0066000 

■ 0250780 + 1 - | 

“ .2H05270+0** 

-.2282897+11 

•OuUOQOO 

-.8250780+11 

-.2402495+04 

' -7 18361 89*1 1 

FORCRl 

•oouoooa 

*2*105270+04 

• 43939fc4+U 

-.7O29H63+03 

•OOOOOOO 

-•2402495+04 

-.4484077+10 

— 56&3967 + 03 

MO H E" 1 

Too 00 

-•"2282897 + 1 1 

*7029863 + u 3 

.7966008+1 o 

•OOOOOOO 

•2282897+1 l 

.7029463+03 

, 3397660+10 

F0RCT2 

-.138943^+10 

•ooocooo 

,0000000 

*0006000 

• 1312242+10 

.0000000 

•OOOOOOO 

■OOOOOOO 

F0RCZ2 

•uoOeooo 

- • 8200768 + 1 | 

_ -".2802892 + jH 

.228289*1+1 1 

•ouooooo 

,8250768+11 

•2399263+04 

" ,1036187+11 

F0RCR2 

•joOuooo 

-• 246*9724 ^ 

“-"7^404070+10 

• 7629i»53 + o3 

•OOOOOOO 

•2399263+C4 

•4588916+10 

- ,565 3959 + 03 

HOME 2 

,0000000 

-• 1 836j 87+1 1 

V, 5653959+63 

,3397655+16 

,6600600 

.1836187+11 

.5653959+03 

,5008320+10 





segment symmetry 

check 





.1471167+10 

•OOOwObO 

•OOOwOOu 

•0600000 

•oooouoo 

.OOOOOOO 

•OOOOOOO 

•OOOOOOO 

*1006000+01 

“• 025*700+11 

•UOOOOOu 

* OOOOOOO 

•OOOOOOO 

•OOOOOOO 

. OOOOOOO 

•OOOOOOO 

• 1 GtiuQOO + O 1 

•I00u0o0+01 

.4393964+10 

•OOOOOOO 

. OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

. 1066060+01 

• lu0uGGO + 61 

“TTOOOOOO+Ol 

•7966008+io 

• uQOGOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

. 1 06660 1+Ql 

• lo6u6uG+0l 

"• lOOuOOO + OI 

.1000600+01 

.1312242+10 

•0000060 

•OOOOOOO 

•OOOOOOO 

. 1 066306+u 1 

•1066001+61 

•lOOoOol+dl 

• loooooi+oi 

.1000600+01 

•8250768+1 l 

•OOOOOOO 

•OOOOOOO 

. 1 0ou660+6 1 

noOooof^oi 

“•Toauoor+oi 

.1*00001+01 

* >000600+01 

* 1 OOOOOO+u 1 

.4588916+10 

•OOOOOOO 

« 1 060660+0 1 

•To6y601 _ *6l 

•ToOuOUl+Ol 

• >000601+01 

•iaooGoo+oi 

• loOOOOu + OI 

• lOUOGOG + Ol 

•5000326+10 




SEGMENT LOAD 





. OOiiuOOO 



MATRICES 




'% 106627W+01 
•3415353+00 
•■2086103-03 

--- -- 








•OOOuubO 
• 1 144699+' w i 

-•367u06d+O» 

• 4762191-03 


ill 


I 




_;W 


/ 


TABLE B-2. (Continued) 


INPUT OATA for SEGHENT COUPLING 


KtalON NonflER 
SEGMENT 


I number of segment joints 
J oiNTin joint ( j ) 


NUMBER of kinematic links 0 

RZEROUl RZEROIJ) 


1 

2 

3 

9 

S 

A 

7 

a 


1 

2 
3 
9 

5 

6 
7 
a 


2 

3 

9 

5 

A 

7 

8 
9 


•5006600*00 
* 2000000*01 
.5000000*01 
,5500000*01 
• 6006000*01 
,7000000*01 
, 8000000*01 
,8500000*01 


.2000000*01 

•5000000*01 

•5500000*01 

•A000000*01 

j7000000*01 

,8000000*01 

,8500000*01 

.8999988*01 


REGION STIFFNESS NatRI* 



DELTA T 1 

DELTA 21 

DELTA HI 

THETA 1 

DELTA T 2 

DELTA 12 

DELTA R2 

F0RCT1 

•95A9y5l*y9 

• 6 06 v 666 

*0600600 

♦6600000 

-,2538355+0® 

*6060000 

•0000006 

F0RC21 

*000 6yyb 

•9537882*w8 

1276898*02 

-.7611639+08 

•OQOOOOO 

-,9537982*08 

•1279239*00 

F0RCR1 

• OOUUwUU 

-.1276698*02 

.9599890+69 

t 

-.2158831+01 

*6000000 

• 1279186*00 

9951787*08 

HOME 1 

•UOOyyby 

-.701 1 j27*uB 

-.2158828*61 

•8271988*09 

,0000000 

•7011199*08 

.215885 A *01 

F0RCT2 

-*25383H9* U 8 

•06UU6QJ 

•OUOOuOO 

•0606000 

•1910140+07 

•OOUOOOD 

•0000000 

F0RCZ2 

•OOOuuOu 

-•95379A8+w8 

• 1 279 l 85+u6 

•7oI 1 l 20*08 

•0600000 

,9537958*08 

- ,1926925*02 

F0RCR2 

•OOOOyyu 

•1279238*60 

-.9951773+6® 

•2158899+01 

*0000000 

-,1926925+02 

•5086260*09 

HOME 2 

•OOOuyyO 

- * 1295256*09 

-.3988312+61 

• 1 49258 6 + 0? 

,0000000 

,1295235*09 

,3988293*01 


•156^651*69 ♦UdubOOv 

•1000000*01 .1537882*08 

VlOwu0O0*ul • 1 w0u000*01 

• ld0OOi>O*oT~ • 1 yOyUtil *0 1 


♦uOOwGUU 

•OQOvOOu 

,HS9’8H8*09 

vrioi#'ooi*oT 


REGION SYMMETRY ChECK 


,0000000 ,0000000 ,0000000 

•0000000 .0000000 *0000000 

•Oy 00000 *0000000 *0000000 

.8271 988*09 iOOOOoOu *0600000' 


,0000000 

•OQDOOOD 

•0000000 


THETA 2 
,0000000 
-.1295253*0? 
-.3988323*01 
^1692590*09 
*0000000 
,1295235+09 

,3988251*01 

,A3A09Sa*Q9 

,0000000 
•0000000 
,0000000 
rood booo " 


,0000000 



TABLE B-2 


( Continued) 


• 1 0<t06u3 + u l 

• i uu«*ooo+ot 

• * 00uQ0u+3 1 

• »luOOOO+01 

* H10UO + C7 

•QQOQOOu 

•0000000 

•OOOOOOO 

* IOmmOOO+OI 

• 1 tl0w0li3 + o 1 

• l UOuuU l + 0 1 

. »u4J0b03 + 01 

• IqOOGoO+OI 

.*i5379&8*U8 

•ooooooo 

•ooooooo 

• lOOuOOO+ol 

• iuuwOOl + J1 

• »OQw003+01 

• »uOO&OM + CI 

• iqoooqo+oi 

, lOOOOOO + Cl 

♦5O0426O+&9 

•ooooooo 

« 1 OuuOOU + 0 1 

• I (j6u003 + ol 

• 100uUq3 + 01 

. »u00003 + 0l 

• IgOoOOO + GI 

• iQOOOOO + OI 

•1 000002+01 

•6360958+09 


negiqn load matrix 

•itouooco 

-•5672103-ul 

• |5996BH+u7 

• 4514*312-02 
*00064*00 
*1153030+01 

-•372uJ6u+ga 

••10H9101-01 
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TABLE B-2. (Continued) 


INPUT DATA FOR RffirON CqUPLINS 


number OF REGION JOINTS l 


number OF KINEMATIC links 0 


RZERO ( I I 


• 5000000*00 


BOUNDARY CONDITIONS 


ANfiLE ALPHA 





R 0* COHN I COHN 2 

t -*l£)277u6-u3 *0000000 

2 .OQQQtmO *2 |97 u | j-oa 

3 *0000000 -. 1187532-21 

44 *A L8 1*1 !S-b2 y OOOoOuQ 

5 *0000000 .610*370-16 

* _ iQOjJJiuOiL *2130919-^9 

7 *0000000 * 2349921 *2 1 


TABLE B-2. (Continued) 


trtr Rtfucte fCEi iB'vlttt - h'atrt* 


— 0MN S C0MN t tOHN S COHN 6 COHN 7 

.*1^7223? 71 *0000000 .0000000 .0000000 

*QbQuOGG. .6.111* 14 .*2110925^.0* xi2H3727-2l 

.1390106-08 .OobOOuO -*2622299-08 -.8079393-16 ~ tl 61 9255-09 ’ 

— *262223 3 8 "•’^9865-Ql *0000000 *000flilQk *0000000 

*0^0000 .5753901-07 *1716908-19 -* 1101797-07 

6 *0000000 *17|698B-1H *19069 a 5- O 8 -*3392909-lS 

*I6|92H3-uV .OOUOOOO -*H0l797- 0 7 -.3392989-1S *3772909-08 
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TABLE B-2. (Continued) 


external line LOADS 


PROBLEM NUMBER POINT QF APPLICATION APPLIED LQAO 


, 9174399 * 0 * 


116 


TABLE B-2. (Continued) 


TW~WTn6ED REGION JOINT DISPLACEMENT matrix (REGION END OtFLECTlONSI 


JOINT 

PROBLEM 

DELTA T 

DELTA L 

DELTA K 

OHEGA»THETA 

1 

1 _ _ 

•UoOObOO 

tUCOOOuQ 

#***393*7-02 

-.*|930B*t-lO 

2 

1 

•UuOOOOO 

-• lo<no***fQB 

• 7 SiO 1 50*0 l 

-.1905722-09 
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TABLE B-2. (Continued) 



RECION'NUHBER I 

THERE ARt 8 SEGMENTS' “A NO 0 *1 NENAT I C“LTNK5 ^ ITfnrr~TflT5 RES TON" 


SEGMENT NUMBER I SEGMENT CODE 2 i SEGMENT 1 OF REGION i (PLATE) 

~ ... table order phi or s~vs, crossCctTon properties 

tlfTuO OO+QO *2001000+01 _ _ __ _ 

,«|37S000*0l •4375000+01 


table order phi or s vs* temperature loads 

~ *4*50000+03 *A75wUuu+U3 

PROBLEM | TABLE ORDER PHI OR S VS* DISTRIBUTED LOADS (F THETA, F PHI, F ZETA. M THETA, M PHU 

L>AO IDENTIFICATION CLUES lOlllu 

•0000000 •OtiOwOOU 

* 0000 000 » UOUwUuU _ __ 

• 0000000 *wuOt»O0O 


TABLE B-2. (Continued) 


tht nr ad. or !~ nr.i 

DT4RFCS 

PRl^r INTERVAL 

STEP 

R ZERO 

NUMBER of cycles 

EPSILON THETA 

EPSILON PHI 

G A MH A PHI THETA 

K PHI 

K ThETA 

n temperature theta 

U 

Q PHI 

K PHI THETA 

J PHI STAR 

T PHI THETA 

n temperature phi 

V 

J PHI 

N THETA 

N PHI 

N PHI THETA 

m temperature, theta 

N 

9 THETA 

M THETA 

M PHI 

M PHI THETA 

m temperature PHI 

OMEGA THETA 

tau zeta PHI - U/T . 

SUjMa. THETA IN 

sigma .Phi in __ 

._XAlL-PH-l..J-H£T.A — LN 

.ilGtU_E__U4 

OMEGA PHI 

tau zeta theta • «/T 

SIGMa theta OUT 

sigma phi out 

TAU PHI THETA OUT 

SIGMA t OUT 



problem 

NUMBER 1 



•5GG00G0+QG 

• OuOuGGG 

• 1 25uOoG + uO 

• 1500000-ul 

,5000000+00 


•9278703-02 

. 930266 3-y 2 

• uOOuOuQ 

•9203026-10 

-•1230617-09 

•8301592+06 

• wuOOOOO 

-,8999789-u2 

•OOOgUOG 

-.8999789-02 

,0000000 

.8301592+06 

,9639367-02 

-.8999789-02 

•3662699+06 

-• 1562-iofl-ol 

tUOOGGOO 

.. *000.0000-. 

-•1928597-09 

•OUOUUUO 

•1997671-01 

•2968005-07 

• GGOoOOu 

•OOOOOQO 

-,6193089-10 

,0000000 

•8371889*05 

-•3571921-02 

•UOOOQOG 

,8371885+05 

•OoOuOGO 

•OuOuu JO 

•8371683+05 

-•3571936-02 

,0000000 

•0371683+05 



PROBLEM 

NUMBER | 



•6^99999*00 

.0000030 

• 1 2 SOUOG + 00 

• 1 5Uo0U0"0 1 

.6399999+00 

37 

*8332997-02 

•5295375-02 

* OQOuUuG 

• 1593961-10 

-•9172207-10 

•8301592+06 

, OOUGuOU 

- • 7u62506-u2 

* 0 UOuUuu 

-.7082506-02 

•uoooooo 

•8301592+06 

•5291952-02 

-.7082506-02 

•2965935+06 

•6927519+05 

•OOGUUOO 

, OOQQOQO 

-.1509273-09 

• 0000000 

• 1533856-01 

• 2698953*02 

,0000000 

•0000000 

-, 5829350-10 

•uOOOuoU 

•6778137+05 

. 1583932 + gS 

•UOOOoOO 

,6191972+05 

•OgOOGOo 

•OOOOuOO 

•6778137+05 

•1583932+05 

,0000000 

.6191972+05 



PROBLEM 

number 1 



,7699997+00 

•uOOOOOO 

• 1250000 + 00 

• 1 500000*0 1 

•7699997+00 

73 

,7838817-0.2 

.57358 lb-02 

*0000000 

•3181837*1 l 

-•7908585^10 

•8301592+06 

•GuOQOGG 

- . 58 9g 7 6 8-02 

•OOOuOOu 

58^760*02 

•0000000 

•8301592+06 

•6035887-02 

_ - , 5 8 9 y 7 60-02 

•2600272+06 

• 1052327 + 06 

•0000000 

,0000000 

-• 1586902-0^ 

.uuOuUuO 

•1297379-01 

•3902108-02 

•ooooooo 

•OOOOOQO 

-.5709608-10 

•OOOUOwO 

•5993979+05 

•2905319+05 

• OOCOuOb 

.5178276+05 

• JuOOuOG 

,0000000 

•5993978+05 

•2905319+05 

.0000000 

•5178275+05 

... _ 

— 

problem 

NUMBER 1 

•9089996+00 


• 9(j9 99 76 + 00 

•OGOuOuG 

• 1 25uGuU + OQ 

• 1 500000*0 1 

109 

•7598200*02 

• 602 1 9 6 3-g2 

•OOOOOQO 

-•3693631*1 1 

-.6312206-10 

,8301592+06 

• OoOOOOu 

-.9969993-02 

•GOOuOlD 

-.9969993-02 

.0000000 

•8301592+06 

•6831118-02 

-.9969993-02 

•2309672+06 

• 1261266 + 06 

,0000000 

,0000000 

-.1663869-0’ 

, OOOOOuC 

• 1 |99009-bl 

.9962793-02 

•uoooooo 

•0000000 

-.5712599-10 

• OOOOuOO 

•595y678+u5 

•2882693+05 

• uOQugOO 

*9723059+05 
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TABLE B-2. (Continued) 

•_yy°_? 0U0 . .OQ0UU0O .5450678+05 .2882893 + 05 .OQOoOOO . 4723QS4+05 


PROBLEM NUMBER 1 


•Iu39999+Ql 

•uOuubOO 

• 1 2500oG + 00 

. isgooog-oi 

,1039999+01 

145 

.71542627-02 

•6202352-02 

•ougoooo 

-.761 1846-11 

-,5568504-10 

.8301592+06 

.GOOGuuu 

-.4324 4 l 4- j2 

* GOOUGOO 

-.4324414-02 

,0000000 

•8301592+06 

.7657129-02 

-.43244i4- u 2 

.2246119*06 

. 1 392qB3 + o6 

.0000000 

•OOOOOOO 

-.17414S5-Q9 

• oOOOuofj 

• l035470-ul 

•4710622-Q2 

■OOOqOOO 

•OOOOOOO 

-.5791241-10 

.OuOowoO 

.5133986+05 

.3181904+05 

,0000000 

.4480482+05 

.0000000 

.uoouuug 

.*5133985+05 

.3181904+05 

. .. . . QOOoOOO 

.4488482+05.. 

— 


problem 

NUMBER 1 



•1174999+Ql 

•uOOuwuO 

.125x000+00 

• 1500000-01 

• 1 174999 + 01 

181 

.7234488-02 

•6322^17-02 

* GOOwOuG 

-.9903152-11 

' ' - .’50304 99-10 

• 830 1 S92 + 06 

.0000000 

-.3827566-02 

* OOGOOwO 

-.3827566-02 

,0000000 

.8301592+06 

. 8503069-02 

-.3827566-02 

*2151165+66 

•1478226+06 

.0000000 

•OOOOOOO 

-• 1820409-0’ 

.ooooyoo 

•9536789-02 

.4793377-02 

•ooouuoo 

•ooooooo 

-.5910833-10 

. uOGGuuO 

•4916950+05 

•3378803+05 

•OOOOGOO 

•4356524+05 

... .0000000 

t OOOyUOO 

• 49 J 69 4 9*0 5 

.3378803+05 

rOOOUOOO. 

. .^3565^3+05 _ 



problem 

NUMBER l 



.1309999+05 

•OOOOuOO 

• 12500o0+00 

• 1 50uQ00"0 1 

,1309999+01 

21 7 

.7146974-02 

♦6405477-02 

•GOOoOuO 

-. 1 12391 1-10 

-.4621659-10 

.8301592+06 

.0000000 

-.3933122-02 

•DGOuOyO 

-•3433122-02 

•ooooooo 

•8301592+06 

.93*2531-02 

-.3433122-02 

• 268264*8 + 06 

. 1536860+06 

.0000000 

•OOOOOOO 

-• 190 U 5 H t-09 

•OuOoOOG 

.8890808-02 

.478*1248-02 

•OOOOOOO 

,0000000 

-.6054370-10 

•UOOOUOO 

•476u339+u5 

•3512B22+05 

•ooooooo 

.4275339+05 

.0000000 

JJ^OfeVOiu 

*476^338+05 . _ . 

.3512822+05 

t.aoooaOQ 

.4273033+05. . 

• - • 


problem 

NUMBER 1 

- - - - 


. 1 444999+0 5 

. oOOuOOO 

. 1 25 Jbo0+00 

• 1500000*01 

,1444999+01 

253 

“% 708040 9-0 2 

. 6464^99-02 

•obooooo 

-.1198617-10 

- , 4 29 8 7 3*0 - 1 If " 

.830 159 2 +06 

.0000000 

-.3112381-02 

*0000060 

-.3112381-02 

•OOOOOOO . 

.8301592+06 

'•10231*17-01 

-.311 238 |-o2 

•2031023+06 

•1577527+06 

•OOOOOOO 

.ooooooo 

-.1983939-09 

•OOOOUJO 

*8361986-02 

.4722272-02 

•OOOOOOO 

•ooooooo 

- .42| i 441-10 

• u JUuUuu 

•4442338+05 

.3605776+05 

•OOOOOOO 

.4220627+05 

* wOOOOuO 

.OoOuMOO 

>4642337 + 05 

.3605776 + 05 

; ...00 G 0.Q00 

•4220626+05 

--- - 


PROBLEH 

NUMBER l 



.1579999+01 

•OOOOUOO 

•_! 2 5 0 OO 0 +G 0 

*1^00000-0 1 

.1579999+01 

289 

•7029886-02 

•6507158-02 

• ooboooQ 

- *1 235666- 1 o 

- . 4035644- 1 0 

• 830 1 592+06 

.0000000 

-.28464^9-02 

•OOQoOoO 

-.2846449-02 

•oocoooo 

.8301592+06 



to 

o 


TABLE B-2. (Continued) 


• 1 1 1072|-0i 

-.2896999-^2 

-•2068902-6* 

•0000000 

-•6376319-10 

.0000000 

•0000000 

•0060000 


• 1719999*0* 

•uOOuooo 

•6990026-02 

•6538239-02 

• 0*00000 

-•2622385-02 

• 1 198789-01 

-•2622385-02 

-•2156113-09 

•ooooooo 

-•6599)89*10 

•OpOQOJO 

•ooooooo 

•ooooooo 


• 1 8 9 9 999*0 I “.00000 0 ~Q~ 

• 69 57927*02 ,6560831-02 

•0000000 -.293l021-u2 

_t 1 _2.87 2)6-pl 293 1021*02 

-•229SS97-09 .uOOOujo 

• 0 00006 0 

•ooooooo *0000000 




•693)503-02 

•oooouoo 

• 65l7703I-u2 

•OOOOOOO 
• ) 375902-0* 

- .2265^87-02 
-•2265687-02 

-•2337395-09 

-.6879967-10 

•ooooooo 

•ooooooo 

•ooooooo 

•OOOOOOO 


• 1^99^99*01 

•OOOOUOO 

•6928851-02 

•6578509-02 

•ooooooo 

^•2298696-02 

•1385769-Ql 

-♦2298695-02 

-•2397678-09 

•ooooooo 

_V>89 78_7.l_-J 0 

•ooooooo 

♦OOOOOOO 

•ooooooo 


• 1 99^939 + 06 

• 7 9 I 68 w 2**02 
•955*033 *05 
• H55o032+0S 


• 160587B+Q6 
•9629969-02 

• 36 7 0 & 7 9 *05 

• 367uS79+<j5 


PROBLEM NUMBER | 


• 125*000*00 

•OOOwOOO 

•UOOuOQO 

• 19579/9*06 
•7533632-02 
•9978381*05 

• *4 <47538 1 *05 


• (500000-01 
••1297963-10 
-•2622365-02 

• |625M32_*06. 

• 95 I 8779*02 
.3715273*05 

• 37 I 5273*05 


probleh NUMBER I 


• I25u000*00 
•OOQuOoO 
• OOOuOoO 
• |93«759*06 
•7197909^02 
•9913165*05 
•9913169*05 

PROBLEM 


•1250000*00 

* OOUupuO 
•OuOwO&Q 

• 1907995*06 
•6899939*02 
•9359675*05 
•9359875*05 


• 1500000*01 
-•1293661-10 
-.2931021-02 
*1638972*06 
•9396091-02 
.3795078*05 
•3795078*05 


NUMBER 1 


• 1500000-01 
-•1228079-40 
-•2265687-02 

• 1696532*06 
•9272301-02 
*376^501*05 
•3763501*05 


PROBLEM NUMBER | 


•1250000*00 

*0000000 

•00000*0 

*190.5096*06 

•6868236-02 

•9359392*05 

•9359391^05 ; 


•1500000*01 

*•1225812-10 

-.2298695-02 

_*J 697t>9*Q6 

• 9258 | 57-q2 
•3769959*05 
•3769958*05 


•OOuObOU 

•oooouoo 

• OOOuOOO 

•0000000 


.1719999*01 
-•3815853-10 
• GOQubOG 
,0000000 
•oooouoo 
•UOOOuOG 
•0000000 


.1899999*01 
-•3628392-10 
.0000000 
tOOQaOOu 
,0000000 
• OOOOOOCI 
,0000000 


• 1989999+01 
-.3965729-10 
•0000000 
•oo&oooo 
•oooouoo 

•000000b 

•000*000 


• 1999999*01 
-•3998938-10 
•0000000 
.•oppowpo 
.0000000 
•0000000 
.0000000 


•0000000 
•0000 000 

• 9 180279+05 
•9180279+05 


325 

•8301592+06 

•8301592+06 

*0000000 

•0000000 

•9197895+05 

•9197899*05 


361 

•8301592*06 

.8301592*06 

• OQQQQQQ 

•OOQOOOO 

•9)19950*05 

•9)19999*05 


397 

•8301592+06 
•8301592+06 
.. „* OOOOOOO.. 
•0000000 
•9099393*05 
.9099393*05 


90) 

•8301592*06 

•8301592*06 

tOPOQOOO. 

•0000000 

♦9091692*05 

•9091692*05 



TABLE B-2. (Continued) 


SffiHtNT NUMBER "2 SEGMENT CODE 2| SEGMENT Z Of' REGION f TPtATO ‘ 


TABLE ORDER PHI OR S V*. CROSSECTION PROPERTIES 

• |9fT00Q«ai • 3~00«*00w+01 tHoOuOUo+o'l '•'ftOQOOO+OI ' *5001000+01 

!>3J*000*0I *iS1toOOO+OI .32?SQ0y+QJ *2970000+01 .^AlOOflO+OI 

/■ • 

table order phi or s vs* temperature" loVdsT 7 " 

»*7SUQOO»u3 *AB2 n0fla*u3 _**?*U90v+03 ... •?l_3B0Q9+£}- .. _ *732Qfip Q»03 

PROBLEM I TABLE ORDER PHI OR S Vs* DISTRIBUTED LOADS IF tH^TA. F pHl, F ZETA, H THETA, H >H| > 

^®.L®*NTJFICAT|0N CLUES 101110 

*0000000 «dOOuuO0 *OOOUOOu *0000000 *OOOQU0Q 

• 0000000 VddOuOOfi •uOObOOu ' *0y 00000 ‘ *0000000 - - 

*0000000 *0000000 *ti00u000 *0000000 *0000000 


to 



TABLE B-2. (Continued) 


phi ~mir; on in.)' dzgrixs prym t~i nte aval “ step r ^kv NUHieii'or cycle* 

EP51L0N THETA EPSILON PHi GAMM* PHI THETA ¥, PHI 1C THETA N TEMPERATURE. THETA 

u a PH f K PHI theta J PHI star T PHI THETa n TEMPERATURE PHI 

_V .•LPJiL N THETA, H PHI h phi theta m temperature theta 

■ « THETA H theta H PHI h PHI THETA H TEMPERATURE PHI 

OMEGA. THE J A T/V. KTA -SIANa .THETA -IN L. — SJAMA Pltl-IN.. .. TAU._P.HI _TMElA..iN- _ .._ SlGMA-F-Ml 

OMEGA PHI TAU ZETA THETA • G/T SIGHa THETA OUT SIGHA PHI OUT TAU PHI THETA OUT SIGMA P OUT 


problem NUMBER I 


“72W00O0*qT 

•4924446*02 

•OOOOOOO 

,4578799-02 

•1250000*00 

•QQOuOoO 

• 3000000*0 1 
••1224704*10 

•2000000*01 

*•3994934*10 

1 

*0000000 

••229 47 ON *02 

•OOOuOyQ 

••2294709*02 

•ooooooo 


•1346749-01 

••2294709*02 

• l909B u 2 + 0& 

• 1 44 7 1 7.5*04 

t OOOOOOO 

•ooooooo .. . 

••2347474*09 

•OOOOOOO 

•4444229*02 

•9254172*02 

•ooooooo 

•ooooooo 

•#4497473*10 

•OOOOOOO 

•9354346*05 

•3745930*06 

•ooooooo 

•9091409*05 

*0000000 

•ooooooo 

•9354344*05 

•3745930*06 

•ooooooo 

•4091409*05 



problem 

NUMBER | 









•“2T&0000 V( 111 

•ooooooo 

•1250000600 

•3000000*01 

• 2 1 50000*01 

21 

•4906323*02 

•4432u9S*02 

•OOGuQoD 

*•1398898*10 

••3296246*10 

•B1598|S*04 

•ooooooo 

••209 | B | 7*02 

•GO0W0O0 

*•2091817-02 

•0060000 

•4169415*04 

•1484469*01 

••209|B|7-02 

•1494012604 

•1450035*04 

•0000000 

•OOOOOOO 

••2462679*09 

•ooooooo 

•6304291 -02 

•9 1 95974*02 

•0000006 

•ooooooo 

••7091271*10 

•ooooooo 

•43039 | Q + OS 

•3892384*o5 

•0000000 

•9092421*06 

•ooooooo 

•0000000 

•9303910*05 

•3892347*06 

•OOOOOOO 

•4092421*05 

- 


problem 

NUMBER | 





•I25w000*00 




r2TOOOOu*oT — 

•OOOOOOO 

•3000000*01 

•2300600*61 

41 

•4B90009«02 

•4479387-02 

•OOOwOuO 

*•1955949-10 

*•3179676*10 

•B01 654 1*04 

• UyOOOiiO 

-tl*S539S*u2 

•CUOuOOO 

-« 1955395*02 

•UO00OOO 

•6016641*04 

• 1544702*01 

••|9s&39S*w2 

•1794533*04 

•1497927*04 

•0000000 

•ooooooo 

• *2540502*09 

•OOOOOwO 

•5819241*02 

•9014113*02 

•0000000 

•ooooooo 

••7301764*10 

•OOOOuOO 

•9243122*05 

•3909297*05 

•0000000 

•4097462*06 

•ooooooo 

•OOOOOOO 

•9243122*06 

•3909294*05 

•0000000 

•4097442*06 



PROBLEM 

NUHBER 1 



V24S0000*Ol 

v 00000 00 

• 1 25 w 6oG*00 

•3000000*01 

•2950000*01 

41 

•4474443*02 

•4722105*02 

•OOOOOOO 

*•1551927*10 

-•3072901*10 

•7674633*04 

•OOOOOOO 

••1434674*02 

•OOCwOwO 

••1435474*02 

•UOObOOU 

•7674433*04 

•1446214*01 

*• 1434474*02 

•1799074*04' 

•1490544*04 

• 0000000 

•OOOOOOO 

••2471702*09 

•ooooooo 

•5345457-02 

•3482729-02 

•0000006 

•ooooooo 

-•7627340*10 

j> 0006000 

•923o99®*05 

•3948542*05 

•0000000 

•4104075*06 
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TABLE B-2 


(Continued) 


•OfcflOOOO 

•OOOOOOO 

•* 23 y** 4+05 

• 3 * 48542+05 

•0600000 



PROBLEM 

number 1 


• 4 B 70649 -Q 2 

•6600000 

• 1744344-01 

-• 27443 * 2 - 0 * 

-• 7744429-10 

•6000000 

•yOOwwOO 
• 474 | 2 h *-02 
-• 172 * 772-02 
-• 172 * 772-02 
•OOOOOOO 
•oOOOoOU 
• yllOOOyO 

• 125 * 000+60 

•OOOOOOO 

•OOOoOOO 

• 170 * 715+04 

• 4 ** 7 ** 0* > 02 

• 4205242+05 

• 42052 * 2+05 

• 3000000*01 
-• 14 * 0284-10 
-• 172 * 772 -02 
• 143 u* 07 +u 4 
. 37 * 3727-02 
• 4021 * 34+05 
• 4 Q 2 1 * J 4 +o 5 

. 25 ** 9 * 9+01 

-. 2 * 472 * 3-10 

•ooooooo 

•OOOOOOO 
• 006000(1 
•ooooooo 

•OOOOOQO 



PROBLEM 

number t 


• 4446413-02 
•*600000 
• 1444043-01 
-• 2 * 04772 - 0 * 
-• 401 * 047-10 
. •OOOOOOO 

•OoOyuOO 
• 47 * 7711-02 
-• 1436 * 21-^2 
-• 1436 * 21-02 
•OOOoOUO 

•ooooooo 

•voooooo 

• 125 * 000+60 

• 606*000 

•OOOOOOO 

• 1442775+04 

• 4446032-02 

• 4144634+05 

• 4144537+05 

• 3000000*01 
-. 1718074-10 
-• 1435421-02 
• 1417550+04 
• 3595 ) 93-02 
. 4070724+05 
• 4070725+06 . 

. 274 *** 9+01 

-• 2 * 14025-10 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 



PROBLEM 

NUMBER 1 


" i 44 4 2 * * 6-02 

•ooooooo 

• 1 ** 0244-01 
-• 3027014 - 0 * 
-• 4241617-10 
6660000 . 

•OOOuuOO 
• 4831 * 41-02 
-, 1660 * 30-02 
-• 1650 * 30-02 
• OilOOWOO 
•ooooooo 
•ooooooo 

• 125 * 660+00 

•ooooooo 

•OUOwOOO 

• 1422764+04 

• 43141 * 0*02 

• 4147 * 11+05 

• 4147 * 11 + 0.5 . 

• 3 U 0 U 000-01 
-• 1780 * 82-10 
-• | 55 u 830”02 
• 1402514+04 
• 3432 * 2**02 
• 4115932+05 
• 4 L» 5 * 32 +fl 5 

• 2 B*****+ 0 l 

-. 24554 * 4-10 

•ooooooo 
•ooooooo 
•ooooooo 
•ooooooo 
•4006600 .. 

.... 


PROBLEM 

‘ number 1 


• 3 o 4 ****+fll 
• 4 * 42335-02 
•OtfOOOOO 
• 20 * 3 ol 2 - 0 l 
-• 3163243 - 0 * 
-• 4646441-10 
•OwOOOJO 

• 4 * 7 1 77 *-o 2 
-• 14745 * 0-02 
-• 1 4745 *u -02 

•ooooooo 

•ooooooo 

•uOOOOdO 

• 1250000 + 00 

•oooudoc 

•OOOOOuO 

• 157 * 431+04 
• 20 * 3841-02 
• 4144 lu*+o 5 ; 
• 4 l 44 l 0*+05 

• 3000000*01 

-• 4330 * 24-10 
-• 14745 * 0-02 
• 1585 * 54+04 
• 32 ** 443-02 
1 . 415 ** 10+05 

• 415 ?*G*+ 0 S 

. 304 *** 9+01 

-• 2404421-10 

•ooooooo 

•OOOuOOO 

•ooooooo 

•ooooooo 

•ooooooo 



problem 

number | 


• 31 *****+01 
• 4144004-02 

•ooooooo 

•uOoOOOO 
• 4*2 3*5 64-02 
-• 1405 * 40-02 

• 125 u 000 + 00 ^ 

•OOOOOOO 

•OOOOOuO' 

• 3000000*01 
-• 1 * 0*3 14 -Y 6 ' 
-. 1405440*02 

• 3 l*****+ 0 l 
-• 274412*- 10 

•ooooooo 


•4104076+05 


• I 

,77144*2+04 

•77344*2+04 

•0000000 

•ooooooo 

•4114451+05 
• 41 1 440 1 ♦.OS. 


lot 

•76*2120+04 

•76*2120+04 

•ooooooo 

•ooooooo 

•4124404+06 
• 4W44Q4+Q6 


121 

•744*116+04 
• 744*1 (6+04 
•OOOOOOO 
•OOOOOOO 
,4142144+06 
4 . 1 * 2144 + 06 - 


141 

•7307020+04 

•7307020+04 

•2*13444-02 

,2*13444-02 

•4152032+06 

• 4152031 + 05 . 


m 

•7 1 474***04 
• 7 1 474***04 



*S/T 


! 


•2I94H b 2«°I 

V,32a9297*09 

••8858011*10 

•OwOO00U 


• 33*49999*01 

t*»*778b-Q2 

•OfcOOOOO 
•23QQ7Q7-Q1 
*•3919199*09 
• • 9202403* 1 0 

•ooooooo 


tUdUubaO 

«M0aU6ii 

idOAubaii 


• uOOwOJO 
•69729|4-u2 

-tl3H25|o-ii2 

••i3925|Q-v2 

•OO0M00O 

•O0O0UO0 

•0000110* 


i • 399999?*oI' *1*000000 

1 *4873325*02 *7^20^72*^2 

1 *0000000 -*128*4973-02 

1 *2905443-01 1289973-1,2 

s *• 3558651*09 *000o«0u 

•*9939905-10 • oOtiOOuU 

•0000000 *0600000 


.34999 ^jVq 1 ~ * OOOOOOO 

*48803^4^02 *7048037-02 

.00000 -• 1232 164-02 

• 25 U33|^0 1 -• i 232 146*02 

••3702991*09 .*0000000 

-•9778874-J0 *0000000 

•OOOOOOO ~ •0000000 


•37*9998*01 

*0000000 

•4888488-02 

•711S374-0Z 

• OOOOOOii 

• * 1 1 83528*02 

• 24 | 7700*0 1 

*. U 83528-02 

*•3851598*09 

•0000000 

■*•1009092*09 

•OOOOOOO 

•OOOOOOO 

•0000000 


k 
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TABLE B-2. , .( Continued) 


V 


.3949998+01 

.0000000 

•1250000+00 

- *3000000-01 

.4«98t30*02 

m*o2Xl*o2 

•0000000 

••2300334-10 

•OOOOOOO 

-•1138584-02 

•OOOuQuG 

-•1138584-02 

^2724740-01 

-.1138581-02 

* 1 308904 + 04 

•1452502+04 

-.4005627-0* 

.0000000 

•2578345-02 

.2414*04-02 

-•10348*1-09 

•0000000 

•39*2478+05 

•4397189+05 

•0000000 

•0000000 

• 3942477 + 0 5 

.4397189+05 



— . . 

problem 

NUMBER I 


•0000000 ^V? 5 &acp*oq o qooq oo-oi 


.4908827-02 

•7228155-02 

•OOOOOuO 

-•2415303-10 

•0000000 

-.1074728-02 

f 0000060 

-•1076928-02 

7^832418-01 
-•4 1 4i94*-o9 

-.1074928-02 

•1257094+04 

•1424939+04 

•0000600 

.2381149-02 

•2274751-02 

-•<1014139-09 

•0000000 

•3911313+05 

•4439758+05 

.6000000 

•OOO0OJO 

• 391I3J1+05 

•4439758+Q5 

- - - ■ 


PROBLEM 

NUMBER | 

•4249998+01 

•OOUuOjQ 

•1250060+00 

•3006000*01 

•4921481-02 

•730*428-02 

•OOOuOOO 

-•5569362-10 

•0600000 

-•1058213-02 

•OQOmOwO 

— 1058213-02 

•2941429-01 

-.1058213-62 

•1201879+04 

•1400362+06 

-•4327334-Q9 

•OO00O00 

•9253213-03 

•2166245-02 

-•1107444-09 

•oooowao 

•3819090+05 

•4481713+05 

.oooooua 

*WO0Otffi_.. .. 

*39H909fi+05 

• 4484 7,4 3+iJ&_ 



problem 

NUMBER | 

•4399998+01 

•0000060 

•1250U00+00 _ 

- *3000000*01 

.4935945-02“ 

.7381674-62 

•0006060 

* -•5765840-10 

•0000000 

-•1022138-02 

•OOOoOuO 

-•1022|38-02 

•3651814-01 

-.1022138-02 

*1119084+06 

•1372958+u* 

••4494287-07 

• 6000600 

•8372158-03 

•2039i74-g2 

-•1152332-07 “ 

* OUOuOuG 

•3791111+05 

•4529710+05 

.0000006 

_ • 0000060 

•^7 91111+05 

*452 9 7 1 8+q5 




PROBLEM 

NUMBER 1 

•4519998+01 

• 6006000 

• 12500^0 + 00 

•300O000-Q1 

~ .4 9520 50 -0 2 

.74673*5-02 

• OCrOwOtO 

* '—6015849-m 

.6600000 

-.9884ll0-u3 

• aociuouo 

, .-,9884110-03 

*3143181-01 

-.9881110-03 

• 1096172 + 06 

• 1344905 + 06 

-.4671705-07 

•O60WW0O 

•7507690-03 

• 1936720-02 

" -.1184280-07 

, O0O0U jO 

•3727131+05 

•4572858+05 

0600000. _ 

,0006000 

• 3727134+05-; 

‘ “*.4572858+05. 


,3949998+01 

-•2425Q41MQ - 
•0000000 
,0000000 
«ooooopo__ 
,0000000 
*0 00000 0 


•vovvvva+oi _ 
-.2 40033 V- To 
*0000600 
f 0000000 
_ *0000000 
<0000000 
AOPP.ftOOJJ 


.4249998+01 

-,2405757-10 
. > 0000000 . 
*0000000 
-1.0000000 
,0000000 
.OQOQQOt ... 


, 4399998+q I 
-.2618938-10 
,0000000 
,0000000 
,0000000 
•OOOuOOQ 
*0004000 


,4549998+01 
" -.2407210-10 
,0000000 
,0000000 
*0000000 
*0000000 
*0000000 


241 

,4154932+04 

,4958932+04 

,0000000 

*0000000. _ _ 

•4194753+05 
.1194743+05 


„« JL _ 

*4314945+04 

•4314915+04 

•0000000 

,0000000 

•9200540+05 

^_.j1i0O53.Q+0i 


. : ........... . 

•4174413+04 
•4174413+04 
•1944114-02 
*1944114-02 
•4203122+05 
„• 4.203.1 21+05. 
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•3505974-01 
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• 2A|gu£u+t)l *2372uuo+ul 
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STEP 
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EPSILON THETA 

EPSILON PH| 
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PHI THETA 

K PHI 


K THETA 

N TEMPERATURE THETA 


U 

« PH| 

K PHI 

THETA 

J PHI 

STaR 

T PHI THETa 

n temperature PHI 


V 

J PHI 

N THETA 

N PHI 


N PHI THETa 

m temperature theta 


w 

0 THETA 

M THETA 

M PHI 


M PHt THETa 

H TEMPERATURE PHI 


OHE«A_THET a. 

„TAU_.ZElA_£H_l_ - 

Q/T 5 l G« A 

THETA IN 
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PHI. IN 

TAU. PHI THEJA IN. 
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• OOOuOOO 
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-.2693393-10 

•5982871+06 

•GuGoGGu 

-,8995679-03 

•OGOUOuO 

-•8995879-03 

•ooooooo 

•5982B71+06 

•3505976-01 

- • 8 9 9 5 8 7 9 - 0 3_ . 

•93690B I+U5 

•U5723 7+06 . . 

•ooooooo 

-.1921535-02 - 

-•5234396-0? 

• OOOuuOCi 

.2907552-02 

•1599956-02 

•OOOOOOO 

-.1921515-02 

-•1321497-0? 

•OOOuOQO 
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•9692256+05 

•OOOOOOO 
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•7843570-02 
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-.2641397-10 
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•OuOOuGy 

-•87479Q8-03 

• OOOuOwO 

-•8767906-03 

•ooooooo 

.5345709+06 
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,0060000 
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•7978891-02 
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-.2671273-10 
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•ooooooo 

-.8551211-03 

• OOOuOuO 

-.8551211-03 

•ooooooo 

•5295935+06 

•3709931-qI 

-.855 1 2 I I -03 

•8299323+05 

•i209686+Q6 

*0960000 

.1252335-02 

-•5591009-0’ 

•oooouoo 

•9907981-03 

•1917239-02 

•ooooooo 

•1252335-02 

-•lVOSO’Q-Qy 

•OOOOUO 0 

•3291575+05 

.9780758+05 

•OOOOOOO 

♦9237203+05 
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• 7074824-02 
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-.8399947+03 n 
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•5122073+06 
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-• 8399?47-03 

•7802299+05 

_ .(177981+04 

. .1.9000000 

-j.U7_lf49.-QZ 

-•5774414-0? 

•ooooooo 

•1928229-02 

•1329399-02 

•ooooooo 

-.1171949-02 
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•ooooooo 

•3197505+05 

•9827585+05 

•ooooooo 

•9253432+05 
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•3903994-0* 
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•1254931-02 

•ooooooo 
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TABLE ORDER PHI OR S vS. CROSSECTION PROPERTIES 
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epsilon theta 
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_ V 

V" 

OME GA TH ETA 

ONES A PHI 
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EPSILON PHI 
Q PHI' " 

J PHI 
0 THETA 


SAHHa PHI THETA K PHI 

K PHI THETA J PHI STAR 

N THETA _N PHI 

H THETA ' H PHI 


Tau zeta phi » 9/T_ sigha theta IN $J.GM|l PH l l n 

tau zeta theta « 9/T sigh* theta out sigma phi OUT 


H ZERO ' NUMBER OF CYCLES 

ic theta n temperature theta 

t phi theta n temperature phi 

n phi Theta h t_enperature_theta 

M PHI THETA M TEMPERATURE PHI 

JAU_PJULJHE.TA_LN SLSMA^JJL 

TAU PHI THETA OUT SISMA F OUT 


PROBLEM NUMBER I 


.5500000+0) 
•7098179*02 
•OOOOOOO 
• 3903994-01 
-• 593841 0-fl9~ 
-•1989937-09 
•0000000 


•0006006 
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-. 8179031-03 

-.8179U31-03 

•0000000 

• 6 U 0060 Q 

•0000000 


• 1 250060+00 
•OOOuOQO 
•OOOuOuO 
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• 3 1 1 9686+05 
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• U 5 b 278 _+g 6 
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•987l|99+0S 


•5500000*01 

-•2706976-10 

•OGOOOOU 

„..uooppoo^ 

,0000000 

,0000000 

•ooooooo 
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-•1105230-02 
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•9273496+05 
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•5430060+01 *0006600 

•7129832-02 .8308730-02 

•OOOOOOu -.7990173-03 

• 9011280-Ql ^#79 9 y 173 -u 3 

-•4)35271-09 •0600060 

•• 153799 i-fl9 *0000000 

,0000000 • OOOUOQO 


•125u6uQ+00 *5000000-02 ’ *5630000+01 ’ IqS 

•OOOUOuO -*3632511-10 -*2731690-10 .9975967+06 

•OuGOOuO -*7990173-03 *0000000 *9975967+06 

♦ 69Q8789+0S •JJL 2 *?) 2+g6 .OQtlQQOQ ,0000000 
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•OOOUOOo -*7809839-03 *0000000 -.7809839-03 *0000006 *9935451+04 


•9120018-01 

-•7809839-03 

•6938119+05 

•I* 008 1 1*66 

•0000000 

• 1023 1 25-02 

-•6338167-09 

•0000000 

*2969297-03 

♦1092809-02 

•0000000 

•1023125-02 

-•1589991-09 

•6000000 

.2819192*05 

•9011719+05 

,0000000 

•9187021*05 

•0600000 

•0600600 

*2819192+05 
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•9811719+05 
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•ooooooo 

•91*7020*05 

*T89OQ00+O T 

•0000600 

•I2S0OOO+OO 

• 5000000*02 

•5890000*01 
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•7181997-02 

•8530320-02 

•0006000 

__ "*3507563- 1 0 __ 

-.2763959-10 

•9893109+04 

•9893109+06 

•0600000 

-.7637944-63 

•ooooooo 

■*•7637966-03 

*0000000 

•9236196-01 

-.7637946-63 

•5986071+05 

•1073150+06 

•OOOOOOO 

•OOOOOOO 

-•4594951-09 

•0000600 
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•OOOOOOO 

•OOOOOOO 
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•2445927+05 
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u 

_v 

» 

omega theta 

OMEGA PHI 


uorehet 

EPSILON Phi 
Q PHI' 
u phi 

Q THETA 


priH-r r^TEffVAt 
GAMMA phi theta 
K PHI THETA 

N theja 

M THETA 


JAV_ 4 £TA_ph I . • _ft/_T si&Ma,_ih£xa_I n 

TAU 2ET A THETA - «/T SIGMa THETA OUT 


STEP 

K PHI 

J PHI STAR 
N PH J . 

H PHI 

.SLG.HA._Pjn _LN. _ 
sigma PHI OUT 


■fTTETfiT 

K THETA 
T PHI THETA 

BL PUI..TJH£TA__ 

M PHI THETA 

lAO-Pili — TilE.lA — lit. .. 

TAU PHI THETA OUT 


NUMBER or~cTCLES 
N TEMPERATURE THETA 
N TEMPERATURE PHI 
_ M TE MPE RAX.UBJL J.H£lA 
M TEMPERATURE PHI 

SlGUA-fl-ON 

sigma r out 


PROBL EM number I 


• 4000000+0 » 
•72Q7 564-Q2 
*0000000 
.4324540-aI 
• .6728342-1)9 
- • 166761 9-Q9 
*0000000 


* 00000 JO 

-.749SS96-o3 
-• 74955967*3 
•UOOuuOO 
•OOuOuOC 
• OOOuOOb 


• 1250000*00 
• OUOoOoO. 

• OOOuOQO 

• 5608824*^5 

•85Vy625-03 

•2537993*05 

.2537992*05 


• lOOOOUO-Ol 
••3445876-10 
-. 7 ^ 95596-03 
. .I 0 R 9591 TQ 6 
•9525301-03 

• 4 74 9399 + &S 
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"•277 936H- I 0 
•OOOOOOU 
aALOOoOQQ 

•ooooooo 

*0000000 

•ooooooo 
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• OQQQQQCL „ 

• 1)000000 
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• 6T3000u+0 I 

.7239)84-02 
•OOOOOOO 
.443762 Q-QI 
-•4948389-Q9 
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•OOOOOOO 


• OOOOuOO 
• 87 7u 7 I 6 — j2 
-♦7336636-J3 
-.7336636-03 
•UOOOUuO 
•UUuUU Ju 
• UOOU UOu 


• 1250000*00 
•OOOoUUO 
•OOOuOuO 

• *♦999260*05 
•8277647-03 
•2269493*05 
•2269492*05 


• 100 u 000 -ul 
-•31 74602-10 
-♦7336636-Q3 
♦IQ 2126 B +06 
•880641 1-Q3 
•4636207+yS 
•4636207+Q5 


• 6 1 3uUOU + U I 
-.2790459-10 
•OOOOOOO 
•ooooooo 
• OOOOOOO 
• OOOOOOO 

•ooooooo 


53 

• 4909 1 30*06 
.4909 1 30*04 

t 0000000 

•ooooooo 

• 40 15367+05 
.4015367+05 


PROBLEM NUMBER ) 


•62AQ00Q+G I 
•72724 7 7-Q 2 
•OOOOOOO 
• 455257 1 -Q i 
-•71T3792-09 
+•1750 0)3-09 

• OOOOOOO 


•uuOuuOO 
• 89 i 3 7 26-^2 
-.7I84278 -u3 
-.7184278-03 
•OJOOLuo 
• uOOOUOo 
. iUOOOuuO 


• 125 W 000*00 

•OUOuOoO 

• QOOuuuU 

•4402880*05 

• 7964196-03 

•2005252+05 

•2005252+05 


• 100 U jUO“Gl 
-.2911586-10 
-•7184278-03 
.992m9 + 0 5 
• 6120960-03 
•4S1885D+Q5 
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-.2795547+10 
• OOOOOOO 
•OOOOOOO 

♦ooooooo 

•ooooooo 
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•OOOOOOO 
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•392)484+05 
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•73073 11-02 

•ooooooo 

•4649372-0 1 

+.7404)09-09 

+•178410 7-09 


• uuuuGuo 
•9 j554 u 7-j2 
- • 7u3 8 1 ] 9- w 3 
-• 7J381 1 19 -g3 

« wOOouuO 
•ujuOjOL 


* 1 25uQ00 + uQ 
•OOOuOuO 
•OOOuOuU 
•3818440*05- 
•7650970-03 

• 1744745 + 05 


• 1 GGujuQ-q l 
-•2656426-10 
-•7038| 19- 0 3 

• 96242.39 + 05 
•7467j60-o3 
.4397566+05 


•6390000+01 

•2795160-10 

•OOOOOOO 

•ooooooo 

•OOOOOOO 

•OOOOOOU 
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•5012086+06 
•5012086+06 
.« OOOOOOO 

•ooooooo 
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135 


TABLE B-2 


(Continued) 


• OODOlibO 
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•OOOOOOO 
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• 7 3i35 4 5- 6 2 
•OOOUOOO 
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-•74387*42-0? 
-•1815952-0’ 
.-^wOQOOOU 


• OUououG 
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-.4897788-03 
-•4897788-03 
•OOOOuuO 
« uuOOu oc 
•tiopouuG. 


• I 25o0uu+00 
•DOOuUuO 

• UCOuOuQ 
•32M5972+U5 
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• lOOoOUO-Ul 
^•2*4 12938*10 
-.48’7788-o3 
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.♦*4272548 + 05 
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• 0000.000 
• oooouoo 
,0000000 
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PROBLEM number 1 
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•qoqoooo 
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• • 18*42454-0’ 

. .•ooououo 


•uOOUboG 
• 933*401 6 -u 2 
- • 6 762’ *4 *4-o3 
-•67629*4*4-03 
•OGQOUOu 
•OOOOuOu 
•OOOOuOO 


• 1 2 5buu0 + 00 
•OuOuUuQ 
•OOOuOuO 

• 268H 9*4 1 +05 
•7018055-03 

• 1 23*4872*05 

• 1 23*4 872 + 05 


• 100u000“0l 
-•21758H6-10 
-.47629*4*4-03 
•9 o1Q276+q5 
.6258753-03 

• *4 1 *4*4o53+o5 

• H | ‘4*4q53+_o_5 . 


• 64*49999*01 
-•2770912-10 
,0000000 
•OOOuOOO 
,0000000 
.0000000 
. .. tOOwuuOO 


problem number 1 


.4779999*0* 
""1 7 <4 19886-02 
•OOOUOOO 
•5030682-01 
_-.8l 18804-0’ 
-.1869317-0’ 
•Q mOOOOQ 


• uQouwOO 
.9*471068-02' 
-.6633271 -g3 
-.6633271-03 
•oouuuoc 
•OuOuoJu 
• OOOuuOU. 


• 1 25uOuO + uO 
• OOOuOOO 
•UOOOOOO 

• 21 3*48*43 + 05 
•6711793-03 

• 985101*4+0*4 

• 9051 01.2+0*4 


• 1000000-01 
-Vj 9*402*4 8- io 
-.6633271-03 
«B69*4955 + 0 5 

• 56893*43-03 

• *40 1 2 1 9 7 + oS 

• *401? 1 9 7+0.5. 


•67799 9 9+Ql 

-.2757105-16 

•OOOOQOO 

•0000000 

.0000000. 

•0000000 
..•OfifliUUJO 


PROBLEM number 1 


.4909999*01 
. 7*4597 5H-0 2 
•OOOUOOO 
• 515*4489-01 
-•8343442-0’ 
-.1889915-0’ 
• 0000 QUO 


• uOOuuuu 
.9606692-02 
-•65o8H77-u3 
-♦4508H77-u3 
•OOOOuoO 
• OOOuOOO 
•uOOOUOO_ 


• 1 2 5u 000 + 00 
•OOOuOOO 
•OOOuOuO 

• 1595227+05 
•6HC3HSH-03 
•7385329+0H 

• 7385J2B+0H 


• lOoOOUO-Ol .6909999+01 

171 *4821-10 -.27350*4*4-10 

-•6508H77-Q3 __ *0000000 

•837H6H1+Q5 ' • 0060000 

•5150913-03 .0000000 

•3877157+05 *0000000 

• 38 7 7 1 5 7 +_g5 .ooQ oQOo 


problem number i 


• 6’99999 + 0l .OOOoOuO *1250000+00 .1000000-01 ,6999999 + 01 

*7*487^56-02 “',*499772-02 “ 1 OOOuOOO -.1554570-10 -*2723086-10 

,0000000 - • 4H2*4 7 97-03 ♦ OQjDOj)uO_ -. 6*42*47 97-03 .0000000 _ 


.3835373+05 


20 ’ 

.5061327+04 

•5061327+06 

•ooooooo 

•ooooooo 

.3756511+05 
. 3736511+05 


261 

•51091 25+06 
•5109125+06 

•ooooooo 

•ooooooo 

•3605202+05 
.. j34832Q2+Q5u„ 


313 _ 

• 51 55*4 7 H *06 
« 5 1 55H 7*4+04 
•OOOOOOO 

.0000000 

• 362 1 54H + 05 
— .....f34ii56R+fl5L_. 


365 

" .5200369*06 
•5200369+06 

•ooooooo 

•ooooooo 

,3565722+05 
*3565ii?„+Q5__ 


1QL . 

.5230595+06 

•5230595+06 



TABLE B-2 


( Continued) 


03 

O 


•52H1S69-01 

-.642**797-u3 

• 1227&6B+05 

• 8 1 50 1 6Q + &S 

.acooooc 

•0000000 

..BS3HS45-09 

• JuCiuUUO 

.6198893-63 

• •*785081-03 

•uoooooo 

•0000000 

••1104140-Q9 

tudOubiiC 

•5494228+uM 

• 378 1 08 1+qS 

•ooooooo 

• 3531492+05 

•oooooou 

• iiiiOubui) 

• 5694227*0** 

.3781880+05 

.0000600 

• 353149 1 *05 
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TABLE B-2. (Continued) 


SIStlEKTFUNBCF -* SE6HEWT“tOT>r IT S«HTNT 4 or R£«l On 1 (FLUTE) r 


TABLE ORDER PM l OR S yS f CROSSECTION PROPERTIES 

•iffVootf^oi 'B^wud^r 

t 2 ISS 0 Q 0*01 t 270 v 0 w(l* 0 l 


" ~ "TABLE ORDER PH j OR 5 VS*‘ ITEHPEHATURir LOADS 

♦•»SOtfOO*Q 3 •Ift SyQOQ+OI 


PROBLEM I TABL^-OROCR. PHI Off S VSV DISTRIBUTED LOADS (F TH*TA i' _ F~PIU'j 'T IFTA*~H"THEtAi f IT PHI I"' 

LOAD IDENTIFICATION CLUES lOtllw 

•OOOOOOO •OuOuOOw 

tDDffWoO •'OuOwOoo 

*0000000 *006*000 



TABLE B-2. (Continued) 


EPSUON THETA 

u 

_y 

i 

-OHfciAJLHgTA 

OMEGA PHI 


wtntervai: st rp 

^ep s uon phi gamma phi th^a k phi 

« PHI K PHI THETA J PHI STAR 

__. d PHI _ N THET<L _ __ _ N PHJ 

<i theta m theta m phi 

...TAO. *£lA_f MJL ■-a/J— —SXGH/L IHETA-IN P±u_ JN_ 

TAU 2ET A THETA . Q/T SlfihA THETA OUT SIGHa PHI OUT 


R 2TR0 NUMBER OF CTCCtS 

K THETA _ N TEMPERAT URE THE TA 

T PHI THETA ~H TEMPERATURE PHI 

tLPH.i_.lMEJ A M„T£ MPERA TURE T HET A 

H PHI THETA M TEMPERATURE PHI 

lAO_fHl T.HETA IN SIGMA f IN 

TAU PHI THETA OUT SI6HA F OUT 


problem number i 


•7oooooo+oi 
,7967955-02 
•0600000 
•529j549j5l 
-.8539565-09 
». 19Q616Q-Q 9 

•OGOQOQO 


•uOOOwuG 
. 9703969-^2 
-•6929798-03 
_ -.6929 7 98^3 
•Ouuuwau 
• OOOgugO 
•OOOOuOO 


• 1250000+00 

• OOOuOuO 
•OUOuJuO 

. •_! 2157 1 7+.05 
•599&093-09 
•5639957+69 

• 5639957+69 


• 1000600-61 • 7060000+01 l 

-•6181677-jO . .••2723686-10 .S2329S9+06 

-•692R79B-03 .0060000 *5232959+06 

.. •8i.&ui5?+a5 _ajaoiiaiioa„, i llAiU S sM 

•9786u06-o3 *0000600 *8799135-03 

*37Blu22+g5 _ *6000000 ,3532951+05 

• 3 78 1 g2 2 + u5 *0006000 *3532951+05 


PROBLEM NUMBER 1 


~mwoo+o» 

*7530027-02 
•6000000 
.5368909- 01 
• • 8783099-09 
-• 191962I> Q9 
•6000000 


• aOUOuuG 
•9887938-62 
-.6307656-63 
-.6307656-03 
• gOOOugo 
•OOOgwUO 
•ooowwao 


•1256060+60 

•oooyooo. 
•0000060 
•152 9 9 35+ G 9 
•6370187-63 
•1360779+69 
• 1360777+09 


• 1 006000*0 1 *7130600 + 01 

^JLl I I.Bq28-10_ -*2692316-10 

-.6307656-03 *0060000 

*7819903+05 ... ,0606600 

•929B72I-Q3 ,0000600 

•3510390+05 *0000000 

•3510390+05 *0000000 


53 

«S998fcJ 9 +66 

•5998239+06 

* 5050005 . 

•ooooooo 
. *199.93 1 .8 + 05 
•3999318+05 


PROBLEM NUMBER | 


• 7 2 60060 + 01 “ 
,757 3925-0 2 
,6000000 
•5996669 -01 
-.9039789-09 
-, 1997889 -09 
*0000006 


•OOOOuuO 
• 1607568-wl 
-*6l9H7 U 9-u3 
-*6l9*i7 0 9-63 
•OuOoOOO 
•gOOoOOg 
- tOOOgOOO 


•1256000+00 
•OOUuOOO 
•0606000 
-•69169)9+69 
•6588585-63 
-•27993 jB+£»9 
-.2799310+69 


• 1006000*01 
-•7362g29-| l 
-.6|9*)709-o3 

• 7961 I !3+fi5 

• 38 1 6 l 88-g3 
•3298259+05 
•3298259+05 


•7260600+01 
-.2683093^10 
•OOOOOOO 
..•QOOftP.OB ... 
•0060000 
•ooooooo 

•OOOOOOO 


105 

•5766786+06 
•5766786+06 
. . * 00.00005 . 

•OOOOOOO 
,3396601+05 
•3396601+05 


PROBLEM NUMBER l 


r 7 3T90066 ♦ 0 1 
♦76196 07-02 
•6600660 
•563QB89 -0I 
-•9268336-0’ 
-♦I997659-Q9 


• 1 626636-61 
-.6685736-63 
- ,6085736—63 

•6u66660 

•GoOgwao 


•125u000+60 
• OOCuOuO 
•OOOuOwO 
-•161*967+65 
•2076191-69 
-r*6829Ig8+69 


• 1000060*01 
-•9727201*10 
-•6085736-03 
•7088616+05 
•3921593-63 
•2993922+05 


• 7 39y000 + 0 1 
-•2635533-10 

•ooooooo 
. ,6000000 _ 
•ooooooo 
,0000606 


157 

•6036302+06 
•6038302+06 
. 153239 L-D2 . 
• 1032391-02 
•3387905+05 
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TABLE B-2 


( Continued) 



I 


I 


•00OQOO0 .O0Q&UUO 


« 752QOQO*Ql .OiUOOuuO _ 

— #7447030-02 ~ .|VH5’6?-uI 

•0000000 -,S98u53u- w 3 

~ ~.574&404-Ql -.5980S3u-03 

-.9591149-09 .OOdOyOO 

»"• 1 9 *15702*0* .OUQuudQ 

•OOOOOOO *4000.00 0 . _ . . 


-•68291o&*09 .2993921*05 


PROBLEM NUMBER 1 


»l250OuO*OO_ _ _ .1000000-0* 

•OOQybwO ~ '-•"2273799-1 1 

• UOOuOuQ - • 5980530*03 

-•242u6 w e*y5 .6697Z69+&5 

•4949261-03 .30*2791-03 

-•1079739*05 .2796608*05 

1 d 7 9 7 3 9 *05 .JL796^08»&5. 


,0000000 . ‘ .3387905*05 


• 7 S2fl00Q*Q 1 209 __ 

-V25B 7 370-10 .4312990*04 “ 

.0000000 _ • 4312990+04 

Yuocoooo .ooooooo 

. OOOOOOO . .0000000 

•OOOOOOO .3913329*05 

. OOOqGQO ■ 3 9 1 3329*Q5 


PROBLEM' NUMBER 1 


•7499999*01 


•1250000*00 

.7714117-02 

• U65596-0I “ 

•OOQ 0 O 0 O 

.0000000 

-.5878700-03 

•OOOOOOO 

•5902852-01 

-.5878900-03 

-.3653399*05 

-.9795979-07 

•0W0000O 

•7219993-03 

1943709-07 

•0000000 

-•1956067*05 

• 0000000 

•0000000. 

! 954067*05 

problem 


• lOOuDOO-Ol _ .749999j9*0j__ 11L _ 

-.1527846-12 -.2544990-10 *4589829*04 

-.5678900-03 .0000000 .6589829*04 

•6286939.05 .OObguOO .0000000 

• 2692767-03 _._OOOO0OO _ .0000000 

.2505667*05^ .OOOOOOO .3970867*05 

•2505464*05 _ : LQflftflAAfi. . J u; • 3 97 Q84 7 .♦<&§_ 


1 


.7779999*01 

•OOOU0OO 

• 1 25uUu0*00 

• 1000000*01 

.7779999*01 

. 7744712-02 

.108539 |-0l 

• OOOuOuO 

-.3899555-10 

-•25119Q0-I0 

.0000000 

-.5780*67-03 

* OOOuUuO 

-.5780667-03 

•ooooooo 

.4092457-01 

-.57806*7-03 

-•9711803*05 

•5857997*05 

•ooooooo 

-. 1005099-0* 

.oOQuuOO 

*•1216569-09 

.29_IB8J5^q3__ 

i£Qfl0CQfl_ 

-•1959258*07 . 

• UtfOOUuO 

-*1824925*05 

.2270526*05 

#0000000 

#0000000 

’jj ; (ooooooo 

-#1824925*05 

__ t22?di2 816*- 

>0000000 


31 3 

•6849261*06 
•6849241*04 
•1197549-02 
,JJ97549-Q2_ . 
•3555007*05 
t 35550 07*05 . 


problem number \ 


• 7909999*01 .uOOuuuO #1250000*00 ___J • 1000000*0] 

^781^279-02 .1105^29-01 " * ‘ *0000000 " .2911619-11" 

•0000000 -.5685642-03 _ • OOOwO uO -. S4B5662-Q3 

.4T65099-O1 -.'5685442*03^ '-#5799193*05 .5908880*05 

-.1030389-08 .0000000 *7652948-03 .2171913-03 

-.1997298-0^ ' .0000000 -.2184073*05 .2090699*05 

.OOOOOOO #0 000000 -#218 607 3*05 #2090699*0 5 


.7909999*01 
.2941755-10 
.OOOOOOO 

• ooooooo 
.ooooooo 
•ooooooo 
. ooooooo 


345 

.>1 50951 *04 

.715095] *04, 

•ooooooo 

•ooooooo 

.3441213*05 

.3641213*05 


PROBLEM NUMBER 1 


.7999999*01 #0000000 #I25©000*00 .100 0000-0 1 .79999 99*01 ?0J 

77*1*995-02 .1 1 1 9271-01 #0000000 .3097298-U -.293o9Sl-10 *7395949*04 

#0000000 - .56 2 1498 -03 #00 00000 -.5421*98-0 3 .OOOOOOO .739 5969*04 
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TABLE B-2 


( Continued) 


•62BSI55-QI 

-.5621696-03 

■•6556740+05 

•50B7a3H+o5 

•ooooooo 

•0000000 

• • 1087896-0® 

• OoOuOuO 

•78219*8-03 

•2013M79-03 

•UOOOUOO 

•ooooooo 

••1948 7 60-09 

•UbOuuuO 

-*242891 2 + 05 

• | 884467+Q5 

,0000000 

•3785402+05 

•0000000 

• uOOOOoO 

-•2428912+05 

• 1 884467+U& 

•ooooooo 

♦3785802+05 
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TABLE B-2 


( Continued) 


v t.- 


— i — seshenthuhber -7 segment code 21 segment 7~or region i iplatei 


l TABLE ORDER PHI OR 5 VS, CROSSECTION PROPERTIES 

TTmTooo^oI •asoiooo+ui 

•2700QUU*6l *2iBuUC(0 + al 


1 ' TABLE ORDER PHI OR S VS TEMPER A T URE LOADS 

1 1Q50000*QH *U52uuO+OR 

PRtWLEH * TABT.E ORDtR PHI OfTS VS' DISTRIBUTED “LOADS (F THET A"» T~PHT, _ F” ZETA |"H TffliTA , “H^PTf H 

LOAD IDENTIFICATION CLUES 101110 

•6000000 ,0000600 

•OOOSOOS •OoOoOOU " ’ ” 7 

*6000000 •OoQyuuO 


i 

I 


TABLE B-2 


( Continued) 


PHI ( RAO* OR TNTJ UETiTrEVS naHtHTHTlEiriTC ” ' STEP - “ R ZERO NUMBER OF CYCLE'S 

EPSILON THETA EPSILON PHI GAMMa PHI THETA 1C PHI K THETA_ _ N TEMPERATURE THETA 

U PHI K PHI THETA J PHI STAR T PHI THETA “ N TEMPERATURE PH I 

_V _ _ J PH I N THE I A N PH]„ . _ _N PHI THE I A M JEHPERA.TJU RE. JHE T A 

N Q THETA M TH£TA M PHI M PHI THETa M TEMPERATURE PHI 

_0H££A-1H£I& I.AU_ZETA PHI -_.ft/T_ . SK5Ma.JHETA._LN SJGMa PM1_. IN „TA0 _PiU-.-TH£JA_lhL SJftJlA^t.LN 

OMEGA PHI TAU ZETA THETA - «/T SIGHa THETA OUT SIGMA PHI OUT TAU PHI THETA OUT S 1 GH A F OUT 


problem NUMBER 1 


, 8000000+0 » 

.OOuouuO 

.1250000+00 

•50UJO00-02 

.0000000+01 

1 

•7856444-02 

• 1 1 19072-01 

*0000000 

•3078291-11 

-.2430950-10 

. 7 34 7 326+06 

•uOOuOOO 

-.5644293-03 

* OOOUOOO 

-.5644293-03 

.0000000 

,7347326+06 

• 628SlS5-j)l 

-.5644293-03 

-.6573557+05 

.5087543+05 

.ooooooo 

tOOQQQflfiL _ 

-• 1047898-08 

•uoooooo 

.7821717-03 

♦2019485-03 

•UOOuGOu 

•ooooooo 

-.1944760-0’ 

*0 OOuOOO 

-.2435226+05 

. 1 88 4 7 2Q + oS 

. OOuOOOQ 

.3751295+05 

* ooooooo 

. 0000 wOO 

-.2435226+05 

• *884720 + 05 

.OOOOOOU 

.3751295+05 

- — . - 

. - . 

problem 

NUMBER 1 

- -- - - 

- - 

.8129997+01 

. UUOouuD 

• I2&O000+00 

.5000000-02 

.8129997+01 

105 

.79 12745-02 

• 1 1 55 5 JO-u 1 

•OOOUOOO 

• 3007712-H 

-.23B722S-10 

•72338)3+06 

• OOOOOOu 

-.5554U40-03 

• COOOOuO 

-.5554040-03 

•UQOOOOO 

.72336) 3+06 

.6433059-01 

- .5554040-03 

-.7448469+05 

.4615935+05 

.0040000 

• OOOOOOO _ 

-.1073154-00 

. OOOuuuO 

.687591 1-03 

.179681 1-03 

.OOOuliOg 

•OOOOOOO 

-.1 940813-09 

. OOOowOo 

-.2846734+05 

. | 764167 + oS 

.ooooooo 

.4029677+05 

•OuOGGOu 

• OuOuuuu 

-.2846734+05 

. 1764 167 + 05 

•OOOoOOO 

.4029677+05 

... 


problem 

number 1 



.8259994+01 

•OOuuUuO 

*125u0wb+00 

.5000000*02 

.8259994+01 

209 

.7972626-02 

. 118 7 0 2 7 - j 1 

* OOGOOuO 

•3053790-1 1 

2344900^10 

•7)37615+06 

.0000000 

-.5466628-03 

• OOOuOuO 

-.5466628-03 

•ooooooo 

.7137615+06 

•6585384-01 

-.5466628-03 

-.8215732+05 

•4146(93+05 

•OOOOOOO 

.ooooooo 

-. 1098359-00 

• OuOOOuO 

*6054730-03 

•1567383-03 

•OOOOOOu 

•ooooooo 

-.1936886-0’ 

• OOOuuOO 

-.3242673+05 

• 1636464 + 05 

• ooooooo 

.4301100+05 

.0000000 

.ooouuOo 

-.3242673+05 

•1636464+oS 

•ooooooo 

•4301100+05 

- 


PROBLEM 

NUHBER 1 



. 838999jj + 0 1 

• OudOti JO 

. I25u000+G0 

•5QOUOOO-02 

• 83B999b+0l 

313 

.8035622-02 

. 1219735-ul 

* OQOoOuO 

• 3222854- | | 

-.2303722-10 

.7029907+06 

. OOOOOOu 

-.5381924-03 

•OOOuOuO 

-•5381 924-«3 

.ooooooo 

.7029907+06 

.6741879-01 

-.5381924-03 

-•8894141+05 

.3680145+05 

. ooooooo 

•OOOOOOO 

-.1123513-08 

. OOoOuOU 

•5303649-03 

• 1332402-03 

•ooooooo 

•OOOOOOO 

-.193282J-0’ 

• uOOUdOO 

••3629131+05 

• 1501633+05 

'QOOuuOU 

.4568929+05 



TABLE B-2. (Continued) 


• A vOOOOQ 

twJOuuju 

' / , 

-.3629131*05 

• 1501632*05 

•0000000 

.9568929*05 


' / 

PROBLEM 

NUMBER I 



.$99998»*Ql 

•GOOuGbO 

•1250000*00 - 

•50uoQ00"b2 

.8999988*01 

901 

• 8^9121 M>*0 2 

•I2969&5-01 

♦ OOUgLJOO 

.3989683-11 

-.2269583- fo 

.6929638*06 

•OwOuudG 

••5212276-03 

• OiiiioujO 

-.5312276-03 

•QGOgoou 

.6929638*06 

•6877522-01 

-•53|2276-o3 

-.9401979*05 

.3289857*05 

•OOOOCOO 

•0000000 

-•U19759-0* 

•UuUuuvO 

•4717943-03 

• 1 129713-03 

,0000000 

•OOQOOQQ 

-• 1929192-0* 

• tiuJOuui) 

-.3999129*05 

•1381918*05 

•OOOdOOO 

* 9791 990*05 

-•AtMOOwjJO 

.^oagwoo 

-.3999 129*05 

. .1381918*05 

jSOOOQOQ 

_ « 9 79 1990*05... 
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TABLE B-2. (Continued) 


SEGMENT NUMBER B SEGMENT CODE 2 1 SEGMENT 8 OF REGION 1 (PLATE) 

TABLE ORDER PHI OR S yS. CROSSECTION PROPERT^S 

«8‘l9'9d6O+0j .9oU*0uO + vil 

•2380000+6 1 • 191 4*000+0 1 

TABLE ORDER PHI or S vs. TEMPERATURE loads 

* J. 152000+0 H *12 7 Gooo + u'i 

PROBLEM I TABLE ORDER PHJ OR S Vs. DISTRIBUTED LOADS IF THETA, F pHI, F ZETA, M THETA, M PHII 

LOAD IDENTIFICATION CLUES iulitu 

• 0060000 •ut/OwWL0 

■ 6060000 •OoOuubb 

• 6066606 .000«iu06 
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TABLE B-2 


< Continued) 


FH'l i*AD,QH TR*j DEGREES : PRINT INTEWAC STEP 

EPSILON THETA EPSILON P«i GAMMA PHI THETA..,-/ K PHI 

"U - G PHI K PHJ THETA J PHJ STaR 

_V J P M __ N TH ETA N_ PH I 

» 9 "THETA H THETA M PHI 

OMEGA THETA TAU ZETA PH I ■ Q/T S I <i H A THETA IN SIGMA PHI IN 

ONEGA PHI TAU ZETA THETA • Q/T SUMa THETA OUT S I SNA PHI OUT 


nrrffto HW»inrw"cirCLa — 

K THETA __ H TEMPERATURE THETA 

t phi theta ~ n temperature phj 

N_PH1 THETA M TEMP ERATUR E THETA 

h PHI THETA N TEMPERATURE PHI 

TAU PHI THETA. IN SIGMA F IH 

TAU PHI THETA OUT SIGMA F OUT 


PROBLEM nu mber I 


— .lsoomro-ot -■■■ .ooooooo 

* 909 1 202-02 _ ,1247198-01 

“ *0000000 -.5290*01-03 

.4*7 7522-01 _• » S29Q*o 1 -03 

-*1144754-0? .0000000 

-• 19291 4§ -p9 ‘ ,0000000 

•OOOOOOQ ,0000000 


. 1256000*60 •500d0Q0*u2 

•OOOuOoO .3999915-11 

•OQOuOOO -*5290*01-03 

-•991 2U 1*05 _ _*32*9H05 + p5 

• 97iu59'9-03 • V 13 50 3 1 -0 3 

-•3956246*05 *1302447*05 

-•3956246*05 *1382447*05 


•*50q6QD*O1 I 

-*2 2495*4-10 .4927099*04 

•OOOQOOO ~ ' •6927099*04 

• ooo oooo . *ooooopo_ 

.0000000 *0000000 

•OOOOOOO ,9799392*05 

•OOOOOOO ,9799392*05 


PROBLEM NUMBER 1 


~ V*'W9 9 9*7* Ql .OOOuUdQ *1250000*00 

• *1402*1-02 .12**098-01 *0000000 

•OOOOOOO -,5211102-03 *0000000 

• 70923 2Q-QI _ -*52l|lj2-03_ -^999^,424*05 

-.1149*03-0* ’ ' •OOOOOOO *3877530-03 

-• I929S3I-Q9 *0000000 -»4403643*U5 

•OOOOOOO *0000060 -.9903463*65 


•5000000-02 . .8429997*01 lfl5~ 

•37Q30&1-H -.2230098-10 ,4705091*06 

-•5211102-03 *0000000 .4705091*04 

.... . .* ? *3 6 3p 6 * g S .QOQOQOO *0000000 

•8889113-09 .0006000 .OOOOOOO 

• 1 2&6 474 *y5 .0060000 .,5(4*210*05 

,1256474*05 .0000600 .514*210*05 


PROBLJEM^ NUMBER | 


“•f7STV94*6f~ 
•8233352-02 
. 6600000 
.72 124 lj -Ol 
->||947*9 -'q* 

-.1919343-0’ 

•6606606 


• oOOouuo 

•132*619-01 
-.51 33768-63 
-.5133748-63 
• 9006UUQ 
•0000600 
•0666066 


.1256000*66 

*0006060 

•ObObObO 

-•IQ33040*06 

•3146672-03 

-•4837231*65 

-.4837231*05 


•5006000-02 

• 4320643-H 
-•5133760-03 

• 239i>a2iJ*05_ 
•4295651-04 
•)I2l826*o5 

• I121024*q5 


• 0759994*01 
-•2191055-10 
•0000606 
tPQOOOPO 
•0000600 
•ooooooo 
•0006000 


209 

,6444548*06 

,644454B*04 

*0.009000 _ 

,0000000 
l 5404872*05 
•5484872*05 


PROBLEM number 1 


,0*0999 u *ol ,6666660 *1256000*00 *5060000*02 •8*89990*01 3 | 3 

** 3 .I6I»6-03_ •1348717-61 *00pw060_ _ _ .5477701-1 1 -.2151931-10 •6206066*06 

•bwOOOOO -.5658494-63 *0006000 -*5050694-03 *0000606 •6204068*04 

*7387.7 4 2r 9 *_ _ ?>56M*’*?il3 . r« 1058847*66 ... . *197 u^ 49*05 _ t,OOtOOO 6. _ .*9090000 

-•1219702-0* .0660U66 *24*9009-63 .3578545-04 .0000006 .OOOOOOO 

-• i9|3665-q9 *6006000 ••5257704*05 .9782)93*64 ,0000600 ,5808920*05 
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TABLE B-2 


( Concluded* 


•aaooooo 


•8999988*01 
• 83 7 7 954-0 2~ 
•uOdOpOo 
•7590150-01 

1280708-06 
-•1905722-09 
> uQOQOOO 


•0000000 


-*52577*8*05 


• 97*21 93*09 *0000000 


•580*920*05 


problem number 1 


.O OOoOOQ *1 250000*00 » 5000000*02 ^899998 8 + Qj 

.1802279-01 *0000000 •81**7932-11 " -721 17972-10 

-•999 6847-03 * 000000 0 19968*7-43 _*_OQPflOOO 

-•9996*67-03 -« 1 070*70*04 *1622760*05 *0000000 

.o QOOuuO *1950633-03 -*1214359-09 .0000000 

*0000000 -*5603864*05 *8991911*09 .0000000 

^ *. 0000 000 -*5603844*05 s£9? } 9JJ *0.9. .QO&O&Qfc. 


... .. HftJ-.J, 

*5973899*04 
. •S973.*9.9*06 

•0000000 
t OOQQQOO 
*4073159*05 
**Q73JSJ.*a5 



APPENDIX C 

EXAMPLE PROBLEM 2 


Example Problem 2 is an extension of Problem 1 in which two regions 
have been added. The additional regions are composed of various geometric 
shapes devised merely to show the complex geometries that the program can 
handle. The additional geometric shapes are constructed of equal and unequal 
face sheet thickness sandwich segments with some stringer and ring stiffeners. 
Figure C-l shows the overall geometry of the problem, and Figures C-2, 

C-3, and C-4 show the individual region geometries. The segments which have 
stiffeners are shown in Figure C-5 and Figure C-6 with their respective 
stiffener geometries and parametric values shown. The resulting topology is 
shown in an idealization in Figure C-7, along with the kinematic link informa- 
tion. The kinematic links were included in this problem to demonstrate how 
to use them; both kinematic links could have been avoided if the centerlines of 
the joining segments had been made to coincide. 

The input data and format are shown in Table C-l, and the output 
solution is given in Table C-2. 
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REGION » 1 


E = 23.5 x 10 6 PSI 
G = 17.6 16 x 10 6 PSI 
y=0.1 lb/ln 3 

p= 0.0002588 lb/.«c 2 /ln 4 

tO^-7000 rpm 

= 733.038 rod/s.c 


Figure C-l 



Problem 2 overall geometry. 



m 






Note i: Stress-free temperature of Region 1 is 75 F. 

Note 2: All above segments in Region 1 are plate segments 


675 675 


(Ex 10*) 

ef . Thermal i 

{■a x 10 ) 


4. 0 in.J 4. 

5 inj 5. 

0 in.| 5.5 in. | 6.0 in.[ 7. 

0 in. | 

8. 0 in. | 

8.5 in. | 9 

698 

I 

1 

713 

1 

1 

732 

1 

759 

l 

793 

I 

/ 1 
895 

1050 

I 

1 

1152 

1 

3.275 

| 

1 

2.97 

1 

2.68 

1 

2L72 

| 

1 

2.21 

1 

2,155 

1 

2.70 

| 

2.38 

I 

1 

0.335 

1 . 

1 

0.336 

1 

1 

0.338 

I 

0.340 

I 

0.343 

I 

0.352 

I 

0.366 

i 

0.375 

I 

1 

23.2 

1 

23.0 

1 

22.8 

1 

22,4 

1 

22.0 

1 

20.7 

1 

18.7 

1 

17.4 

9. ! 85 

9.207 

9.^239 

9.281 

9)337 

9.499 

9. 748 

9.L13 


Figure 02. Problem 2, region 1, geometry. 





Figure C-4. Problem 2, region 3, geometry 




SE CTION A -A SE CTION B -B 


Segment Card * 

11 Calculations 

Segment Card 
6 Calculations 

(A) d in . ' = 0.955 

ring 

(B) d out . = -0.955 

ring 

(C) d in = 0.955 

(A) K tl = 13.217 E06 

(B) K 12 = 4.401 E06 

(C) K 22 = 17.623 E06 

(D) d out gtr = -1.705 

(D) K M = 8.808 E06 

(E) S . =0.0 

ring 

(F) 8^= 1.0 

(E) D lt = -9. 174E06 

(F) D 12 = -3.055 E 06 

(G) t* . =0.0 

ring 

< H > ^str' 0 ' 25 

(G) D 22 = -17. 175 E06 

(H) D 33 = 6.128 E06 

W ^ring = ° - 0 
(J) t r . ng =o.o 

(I) Cjj =0.0 

(J) C 22 = -5 . 86 0 E06 

(K) y str = -1-33 

(L) t gtr = 0.1875 

(M) h. = 0.25 

Note: All dimensions 
are in inches. 

(N) t= 1.41 


(O) h = 0i 25 
o 



Segment Card 

Segment Card 

11 Calculations 

6 Calculations 

(A) d in . =0. 955 

ring 

(A) K u = 13.217 E06 

(B) d out . = -0.955 

ring 

(B) K 12 = 4.401 E06 

(C) d in =0. 955 

str 

(C) K 22 = 14.819 E06 

(D) d out =-1.205 

str 

(D) K 33 = 8 . 8 0 8 E06 

(E) S . =0.0 

ring 

(E) D u = -9. 174 E06 

(F) S = 0.9166 
x str 

(F) D 12 = -3.055 E06 

(G) ring = °* 0 

(G) D 22 = -11. 051 E06 

( H ) t %tr =0.25 

(H) D 33 = 6.116 E06 

(i) y . =o.o 
_nng 

o 

II 

o 

o 

(J) t . =0.0 

_ring 

(J) C 22 = -1.731 E06 

(K) y A = -1.08 
_str 

(L) t = 0.0682 

(M) h. = 0.25 


(N) t = 1.41 


(O) h =0.25 
0 



Figure C-5. 


Problem 2, segment 1, stiffness parameters. 
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^Jo.75|— 


32.7278641 


0,25 0.955 


-H p— 0.25 


SECTION A -A 


Segment Card 

Segment Card 

ii Calculations 

6 Calculations 

(A) d in . = 1.205 

ring 

(A) K lt = 14.686 E06 

(B) d out . - -0. 955 

ring 

(B) K i2 = 4.401 E06 

(C) din =0. 955 

str 

(C) K 22 = 17.623 E06 

(D) d out A = -1.705 
str 

(D) K 33 = 8.808 E06 

(E) S . =1.0 

ring 

(E) D tl = -11. 051 E06 

(F)S sl r=1.0 

(F) D 12 = -3.055 E06 

(G) t* . = 0.25 

ring 

(G) D 22 = -17. 175 E06 

< H > ** str = °’ 25 

(H) D 33 = 6. 130 E06 

<*> yring =1 - 08 

(I) C tl = 1.586 E06 

( J) t . = 0.0625 

ring 

(J) C 22 = -5.860 E06 

(K) y atr = -1 - 33 

(L) t , = 0.1875 

str 

Note: All dimensions 
are in inches. 

(M) h. = 0.25 

(N) t = 1.41 


(O) h =0.25 
o 



Figure C-6. Problem 2, segment 2, stiffness parameters 









TABLE C-l. FORTRAN CODING INPUT DATA FOR EXAMPLE PROBLEM 2 



MSFC - Form 1610 (Rev July 1963) 
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TABLE C-l. (Continued) 



TABLE C- 



( Continued) 


BOOING FORM 

40 


DATE 

PAGE OF 

45 50 5 5 60 


IDENTIFICATION 
I ■ ■ 1 . L-i. ■ I 
73 60 

65 70 7<rf 


lHVlt] 




















( Continued) 


DDING„FORM 


DATE 

PAGE OF 

45 50 55 60 


IDENTIFICATION 

1 ■ ■ I ■ ■ ■ ■ I 

73 80 

65 70 T2| 
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TABLE 02. EXAMPLE PROBLEM 2 


AUTOMATED SHELL THEORY FOR ROTATING STRUCTURES 
l ASTROS) 

DECK number I 

AS OF JULY i 7 * 1970 


NUMBER OF SEGMENTS • 16 NUMBER OF REGIONS ■ 2 NUMBER OF MATERIAL PROPERTY TABLES USED ■ 2 NUMBER OF PROBLEMS ■ 
ThE GIVEN INPUT DATA INDICATES THAT THE SHELL SEGMENTS ARE TO BE" COUPLED 


✓// EXAMPLE PROBLEM 2 /// 


TABLE C-2. (Continued) 


RC«I0N NUMBER 1 

THERE ARE 8 SEGMENTS AND 0 KINEMATIC LINKS WITHIN THIS REGION 



TABLE C-2. (Continued) 


-5E&MCNT NOHOER r 5ECMEWT t0|yr-n YESREWTI~0 r ~RE 5I0N 1 " (Pt ' A TEl 

rrc stop dtau dift stfp delta" 

rso60^oc»+oi3 rarooGaoo+0* LT2ro o &s+ou • rpoofloo-oj r rggg p gs^n r. — 


geometry input Variables 

•OuflQQOQ *00 00000 *00 60000 


ISOT HATL SINS ' ~ THIC 7HCN ' T FREE 


MATERIAL PROPERTY 


W600Q*02 *60600+143 *63800+63 •6&7Q6+Q3 *68960+03 

*23500 + 00 iftS'wM" f 23000 + 08 " *22600 + 08 Y229Q0+08 

*33300+ 00 + .33300+06 _ *33600+0$ *33600+00 *39000+00 

* 9 1990-05 *9M90-u5 *92u70-65 *92390-05 *‘92890-05 


TABLE ORDER PHI OR S VS, 

•9990000+00 *2001000+01 

•1*3 7 5060+0 1 *9375066+01 


- .750+02 LT*E NUMBER OF TABLE COLUMNS •' '2 


TABLE USED __ __ 

•71000+03 *82000+03 *97500+03 *10770+09 *12000+09 

•22000+00 ~ *20700+00 *18700+08 *17900+06 *l506d+O8~ 

•393OO+0P *3 52q o+oq *36400+00. . •375Q0+0Q • 38600+ QO 

•93370-05 *99990-05 • 97980*05 *?9l3Q-QS • 10109-09 


C * 0 ?. l _° N P R OPE R T 1 E S 


J+*Z.S6666fp3 *675*600+63 


TABLE ORDER PHI OR S VS. TEMPERATURE LOADS 


PROBLEM 1 TABLE ORDER PHI OR "S V'S* 0 1 S T R fftO T EO LOAD*. (F THETA» F PHI . F ZtTA, H THETA, M fHi ) 

LOAD ID ENTIFICATION CLUES |QI1|6 1 


•0006000 *6660060 

• QOOuOOO • O060666 

,.0000000 __ *6060060 


•oogooua 

•0666000 

•0066666 

•0060000 

*6299993-01 

,0006666 

•0660060 

•0060066 

*0660606 


• ouwwOOO 
•9292193+08 
•OUuOOOO 
•66w6006 

• OwiyOOOO 

•69^3126+06 

•OOwOuOO 

• •>060066 
-•2580590+66 


maTri x'X a*wd“Y Tt r~a~n s p Os ed » magic 


« OOyOOOO 

•66600u0 

•uOOOOwO 

*6660060 

• 01666 . 0.66 

•OOoOQuO 

• 2.9999 V9 + pp 
*0660660 
_• 66w006p 


_ +.6600 06p 

• 6 OOOOO 0 

•6006000 

-•1979178+09 

*6000 OOC 

•6606000 

•5915993+pp 

•6903126+00 

•OOOOOOO 


*9006602+01 

•0000000 
*0000600 
•0000060 
•25 9733 8-07 
•OOOOOOO 
•OOOOqOO 
•OOO 606O 
• 0066p0p_ 


Output ” 

*0000000 

•1988750+01 

•0000000 

•0000000 

*0000000 

•6919703-08 

•ooooooo 

•qoogqoo 

•6980799-02 


•OQOOOQO 

•ooooooo 

• 1000000+01 

•1702928+01 

•pQOOQOO 

•OOOOOOO 

-•15065Q9-08 

-•9300389-Q8 

•OOOOOOO 


.* OOOOOOO 
•OOOOOOO 
•OOOOOOO 
•1968750+01 
•00 00000 
•OOOOOOO 
-,258 16Q9-08 
-•5275509-Q8 
•OOOOOOO. 



TABLE C-2. (Continued) 


STfFFNESS COEFFICIENTS 



DELTA IT 

delta zr 

delta ri 

THETA l 

DELTA T 2 

DELTA 22 

DELTV~R2 

T H ET A ~2 

fOftCTl 

• H9TJM»Vg9 

•OdUuuQO 

•0000000 

•ooooooo 

", !2332«S+g9 

•ooooooo 

•ooooooo 

•ooooooo 

ro*czi 

•OOOuOOO 

#~5259~256+Ig 

.T996736+Q3 

*•2571204+10 

•ooooooo 

256+10 

•* 1502923+03 

-.9283063+10 

rORCRl 

. OOdJuOO 

.1996736+03 

,5558I09+Q9 

*#79| 7221 +02 

.ooooooo 

"^•1502923+03 

•V3 733954 + 09 

"#Y3 18035*03“ 


• GOuuWO 

“T2 5"7l 207*1 0 

-,7917221+02 

.2IHH797+10 

•ooooooo 

•2571207+10 

•7917221+02 

rrS00HH'l+I6“ ‘ 


F0RCT2 -#12332B3+a9 *0000000 *0000000 *0000000 

.308^20^+08 *0000000 

#0000000 

•ooooooo ' ~ 

F0RCZ2 .0000000 -.5259299*10 -#1502921+63 ,25'12Q3+ 

10 tOOQQoOO 

#5259299+10 

.1300997*03 

#9283058+10 

F0RCR2 *0000000 -•1502921+03 -#37339S|+09 #7917210+02 *0000000 

•1300997+03 

•1030900+10 

# 1118833+03 

HDHE“2 ,6000000 -#92fl3 u 50+lo -#TYl803>+o3 #1500939+10 #0000000 

•9283058+10 

,1318833+03 

#5135720+10 



SE5HENT SYMMETRY check 




#9933191+09 

•OOOuOOO 

•OOOOOOO #0000000 

•ooooooo 

•ooooooo 

•ooooooo 

,0000000 

•lOUOOOD+Ol 

#5259256+10 

•OOOODOu *0000000 

•ooooooo 

•ooooooo 

•ooooooo 

,0000000 

n 000000 + ot 

• Io0ww0u+Ot 

•5558169+09 #0000000 

•ooooooo 

. ooooooo 

•OQOQQQO 

•OOOOOOO 

•1D0DOGO+G 1 

• 106*666+61 

• r0uu00U+OT *2 i 99 /T7+I0 

•OoOouoo 

“ YooooboiT “ “ 

'• OOOOOOO 

•OOOOOOO 

*1000001+01 

• ItfOoOOd+OI 

• looooou+oi rroooWO+oi 

#3qB32o6+08 

•ooooooo 

•OOOOOOO 

,0000000 

• 1666000+01 

•roOgOol+OI 

• i ooo do i +oi nooWOT+in 

• loooooo+oi 

“ 75259299+16 

•ooooooo 

#0000000 

nocoffio+o i 

v r«o oo o r+or 

• roooOoT^oT *1000001+01 

• >000000+01 

"“'•Vo' oodo o+oi 

•To3 09 oo ♦ 1 0 ~ 

“#0000000 

rroDoooo+or 

■ «T000001+01 

• i ogoodt+qT nooooOT+oi 

•1000000+01 

" vroooooo+oi 

•1000000+01 

•5135720+10 " 


sTOTTnY load matrTces 

•0000000 

••8025065-01 

• 26o423u+m7 ' 

• OOuUQOO 
*6000000 

OThTw'*^ v,: 

_^# 1Q93925+&8 
•0060060 
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TABLE C-2. (Continued) 


SEGMENT NUMBER 2 SEGMENT CODE E| 

TIC STOP 

• 2u666~uO + JT *5 uGGoQ 0 '♦ flT" 


SEGMENT 2 OF REGION J (PLATE) 
OTAO DjFF 

• 1 25 0000 + 00 ' “ ’• 1 666000-03“ 


STEP 

' . 3o'66'o6o-ol 


delta 


GEOMETRY INPUT VARIABLES 

• ouooogu *J*o9Gopa «opuopoo_ 


ISOT 


MATL 


sing 


Thlc 


THCN 


t free ■ , 750+02 line 


NUMBER OF TABLE COLUMNS ■ 5 


F^offRTjr. table used 


• 75000 + 02 
•23500+00 
t 33 3uO + UO 
f 91490-05 


a *UUQ0 + u3 
• 235uw+«iB 
• 33300+u0 


• 6 3 800 + o3 
•23^00+08 

• 33 6UO+Ou 
•92070-05 


*65700+03 
•22800+00 
• 3 3 000 + 00 
*92390-05 


* 68H00+03 
•2 2400+06 
• 3 <(000+00 
•92890-05 


•71800+03 •82000+03 
•22000+00 • 2Q7Q0+08 
*39300+00 •35200+00 
•9337o-05 »9M99q-05 


•1999000+01 • 3oOwOOO+jl 

• H375O00+0I. . •389 w 00u+0l 


TABLE ORDER PHI OR S yS 
• 9(j00000+0 1 *9500000 + 01 

•3275000+01 _ • 2970000+Q | 


• CROSSEC T I ON PROPERTIES 
•5001000+01 
• 2680000+01 


•97500+03 
• 18700 + 08 
.36600+00 
•97900-05 


•10770+09 • 1 2000+09 
•17400+00 •15000+08 
•37500+00 „ •30600+00 
•99 1 30-05 •10109-09 



•6750000+03 


table order "phi or S' v s .'Tempera t ure^ Vo ad's 
• 682 w 0U0+p3 *6980000+03 *7130000+03 . 73200*0+03 


PROBLEM | TABLE ORDER 

LOAO IDEN TIFICATION CLUES^ 1 Q1 | lu 


PHI OR S VS* DISTRIBUTED LOADS (F THETA, F pHI, 


•OOOOOOO 

•UOuwOOO *0000000 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•OOOuOOO «OU0o0OO 

♦UoOwOOO *0000000 

•OuOOOOO 

•ooooooo 

•ooooooo 

*9000000 __ 


F ZETA 


M T H E J A | M PHI) 



• 0000000 _ aOOuOOOO 

• QOwOOOU • ! 76o673+68 _ 

• 0060000 • 0000 000 

•0000000 1 •OOwuQOO 

• 15999 99+OQ *00t#0000 

• 0000000 F69 9 5452+66" “ 

•OOoOOOO JOOOOOUO 

•ooooooo •0660660 

•0000000 -* 20706 7 0+0 6 


j) ooooooo 
•ooooooo 

•OuOOOOO 

•OGuUQGQ 

•OOOOOOO 


' M aTrTx~T (KD 'Y (TrANS pi 0"S E Dl MAG rC~QU TPUT 


•OOOOOOO 
•3999999+00 
•OOOOOuO 
a QOUOOuO 


*0000000 

•ooooooo 
•ooouoop 

-•2150692+08 

•ooooooo 


•uOOGOOO 
•1468799+01 
•6670660+00 
_• 60.72036-04 


_•_? spaoo 1 +pi 

•ooooooo 

•ooooooo 

•ooooooo 

• 65 2 op l I-Q7 

•0060000 

• 00 DO pOO 
•OOOOOOO 
•O OQOppQ _ 


_ *0000000 
•1160397+01 
•Op 00 poo 

•ooooooo 
P ooo oo oo 
• 2371272-07“ 

•.OOOOOOO 

•OOOOOOO 
_ M 5.3.9 ’60- pi 


•OOOOOOO 
•OOOOOOO 
_ *1000000+01 
*3)73603+01 
•OOOOOOO 
•OOOOOOO 
-.3047976-07 
'' -.3014225-07 
-•I3344Q2-U 


•ooooooo 

•OOOOOOO 

•ooooooo 

« 1309768 + 01 

•OO OO OOO 

•OOOOOOO 
••3508043-07 
-•2450016-07 
1 5095 66-1 1 



GAT/ 


TABLE C-2. (Continued) 

ST TFFNESS COEFFICIENTS 




delta t 1 

DELTA 21 

delta ri 

THETA 1 “ 

DELTA T 2 

DELTA 22 

DELTA R2 

THETA 2* * 

FORCTl 

.9810387+* 9 

*0060000 

•00U0OOO 

*0006000 

-• 1 927359+09 

*0000000 

•0000000 

•0000000 

FORCZl 

.OOOOyuo 

*92661 12+09 

* 9263058 + 6 1 

-.1397215+10 

*0000600 

-•92001 1 2+09 “ 

-•1*201095+02 

— 113l5o9+lo 

F0RCR1 

•uOOOvOu 

«92*3 u S8+o| 

•4191*2 9+ y9 

- • 9 | 98329 + 02 ' 

•ouooooo 

-•1201095+02 

-.5299921 +09 * 

-*398912*+02 

HOHfT 

*0060000 

-.1397215+16 

~ - *9 1 9 8229 +0*2 

■" 72* 85 3X2+10 

.OUOOOOO 

71397215+1*0 ■*"" 

,9 196 329 +02 

'71799 179+10"' 

rOTTCT 2 ~ 

“ *, 1927252+09 

•0000000 

" .OOUOuOb 

,0000060 

“ . 7 76“9 968+08 * 

•0000000 

.0000000 

•0000000 

roRCz 2 

.0000000 

-•9206109+09 

-• 1201699+02 ~ 

. 139^72 T9-10 

.60 000 00 

.9200109+09 

-•2089313+00 

*1131508+10 

T01TCIF2' 

* 0060060 

- . 1 26T09 9+d'2‘“ 

~-7 52999 1~6 + q 9 

“".■9|9a“3^0+0X" 

*0000666 

-7208 9316+00" 

.924795*709 “ 

' 73 9® 9122+02" “ 

HOME 2 ‘ 

•oooouuo 

-•1131508+ To 

-*3¥89123+u2 

* 1 199 178*10 

• 600000 O 

• 1 131508+10 

•3989123+02 

•2294739+10 




SE 6 MENT SYMMETRY 

CHECK 





•9018387+0?“ *0006000 •UOOuOOu *0000000 *0000000 *0000000 *0000000 *0000000 


' *1000000+01 *926yl 12+09 • uuOuQCu • OGOOOO'O *0000000 *0000000 *0000000 *0000000 

*1000000+01 *iyOy6OO+0l ““**191829+09” *0000000 *0000000 “ *0000000 *0000000 *0000000 

*'1060000+61 *lu6yu66+01 VTtioiiulJO^Ol 724853*2+ IQ TOOOobdO “■ *0000000 *0000000 *0000000 

• 1000001+01 • ly0y06G+Gl * 1 OQuGOu + O I 71000000+ 01 *77 q9Sq8 + ob *0000000 *0000000 *0000000 

*10u 0066+6J +IyyyOOl+0l ~ *lO0OOOl+Ql “TTooqO^TVO'I 71000000+01 .9200l0**+09 *0000000 *0000000 

Q ft4 Q(jj 0 vg 1 * l dCTuOO 1 +61 *1 OOuOOV+01 TTddOOO l+TTl *TbT1006'0~+"OT ~ ' *1 00000 1 +0 1 • 92*7954+09 *0000000 

vioooooo+oi ■ i wQwuo i +iji *ioouoor+oi *rdooinn'+of *toooooo+oi *1000000+01 *ioooooo+oi .229*729+10 


_*oooooop 
•t 25 18401 +66 
•Jl>689«+07 
*2)02054-09 

*0060000 

•*902981+00 
- J 2077 798+08 
•*9799597-02 


se6K£nt Wo Matrices * 



TABLE C-2. (Continued) 


S EGME NT NTJHBER 3 SEGMENT CODE 2j SEGMENT " 3 DF HeGTO'N'T TPtlTET 

TIC — - - TiT (jp OT AQ DlFF — ST tW DXLTa 

. 5Uu0u60*qT .5566uOO+OT .f2SOOO oVqO ^“000000^03 fS0QQ0QQ-Q2 IT" 


fiEOHETRY INPUT VARIABLES 





. OuOOQOO 

.6000000 

.QOOOQOO 




“I SOT 

MAfL 

SING 

" THIC THCN 

T free 

■ .750+0* 

line' 

number of table 

Columns ■ 

2 




MATERIAL PROPERTY 

table used 





• 75uo0+02 

• 6u000 + u3 

• 6 3800 + 03 

. 65700 + 03 

•6BHOO+03 

•71800+03 

•82000+03 

• 97500+03 

• 10770 + OH 

. 12800 + 0** 

.23560+08 

. 2350u + u& 

.23000+06 

•22800+08 

• 22*iQG + G8 

•22000+08 

• 2Q700 + 08 

.16700+08 

• 1740Q+QB 

• 15800+08 

« 33 300 + 00 

• 3 3 30u + uo 

. 33600 + uG 

• 33800 + 00 

• 3 MOoO + OO 

• 3430Q + OP 

•35200+00 

• 36 600 + 00.. 

•375GQ+Q0 . 

_ *38600+0.0 . 

• 91 490-05 

•9|49g-u& 

• 9 2 07 0“o5 

•92390-QS 

.92890-05 

•93370-05 

• 94990*05 

• 9 7 M 80-05 

•99130-05 

• 1 0 1 Q9-Q4 


*4999000+01 .SSOlOOCi + ul 

. 2680000+01 . 2372000+01 


. 7320000+03 * 759 ^ 000 +u 3 


TABLE ORDER PHI OR S VS. CROSSECTION PROPERTIES 


TABLE ORDER PHI OR S VS. TEMPERATURE LOADS 


PROBLEM I TABLE ORDER PHI OR S VS, DISTRIBUTED LOADS (F THETA, F pHl, F ZETA, M THETA, M PHI) 


' IDENTIFICATION 

CLUES 101 lib 

- - ... - 

- -- - - - 

-- . . _ 

-- . 

— • - • ■ -• 



QQGwOOG 

uQOOOGu 

0000000 

•OwQuOOu 
• OuOuuOU 
• OtjOuOuu 

MATRIX 

• uuouOuG 



OUTPUT 

•QOQUQOG 



• UwOOOuO 

• uOifOOOO 

X AND Y 1 TRANSPOSED 1 MA61C 
• 6000000 •HOCOOO+Ol 

•ooooooo 

•ooooooo 

•ooooooo 

• 9 5 1 OH 2 9 + 06 

• uowOOOO 

• uOOOOOo 

•ooooooo 

.9717631+06 

•ooooooo 

•ooooooo 

• OOirOOOO 

•uOwUOOO 

•OOuubuO 

•ooooooo 

•OOGOqGO 

•OOOOOOO 

.1000000+01 

•ooooooo 

• OGwOOuu 

• OOtoOOOO 

. UOuOuuO 

-•5o9362H+06 

•OOOOOOO 

•ooooooo 

•H92H86H+00 

•9721331+00 

8264443*00 

•OOwOOOG 

•G.OGOuuO 

•6000006 

•23H4063-07 

•ooooooo 

• OQP.000^ 

*0000000. 

• OuOOOOu 

•9H36366+0U 

• uOOOuuO 

•uOGOOQq 

• ooooooo 

.7693905-08 

•OOOOOOO 

•ooooooo 

,0000000 

•oouoobw 

•9o 9 09o9+00 

•H625HI9+00 

•ooooooo 

•ooooooo 

-•60358H3-09 

-.3803593-08 

• OouOOOO 

•OOwuOlu 

• OOwOuuO 

♦9427767 +00 

• OOQGQuQ 

•ooooooo 

-•3460769-qB 

- • 1 H 55H56-07 

•0600000 

-.3079837*05 

•UCuOOoO 

* I37H522-0H 

•OOOOOOO 

•MQ3Q77H-G2 

-•2B923(J5-13 

•3365627-13 



TABLE 02 


( Continued) 


stiffness coefficients 



delta ti 

DELTA Zl 

DELTA R 1 

THETA l 

DELTA T 2 

DELTA 22' 

DELTAR2 

THeTA '2 

FWCtT 

7^747*5 + 10 

.ouooooo 

•oooouoo 

•oooqooo 

-• 1340268*10 

•0000006 

•OOOOOOO 

•ooooooo 

“FWczT 

70000000 

~ • 10443q ^+| 2 

•3093433* o 4 

•72 7 2 9 1 2 2 ♦ 1 1 

•ooooooo 

-.1094304+12 

-730098*3*04 

if. J M 2 * lT ” 

“mem — 

Yoooouuo 

' .3093433+04 

•3967926*10 

-.8403472*03 

•OOOOOOO 

-•3q8’883+04 

-.4083222+10 

-•7444054*03 ' 

“Frown 


-•27^9,22*11 “ 

8^03472*03 

• 923^462* io 

•OuOOOOO 

•2729122+11 

.8403472*03 

.4330787+10 

“ FORtT 2 

•7UTo2 4 i*T 6 

•oooDqog 

•OOOOOOO 

•ooooooo 

.1218425*, 0 

•ooooooo 

*0000060 

• ooooooo 

T VWCZZ 

rooooooo 

-.1u443q6*12 

-•3089062*09 

•2729,21*1 1 

•OOOOOOO 

.1044304+12 

•3086187*04 

•2483142*11 

mere — 

*0000000 

~” - * 30 0 9*82+64 

-.4063222*10 

' .8403471*03’ 

•OOOOOOO 

" ;30»S 187 + 04 " 

".4235490* 10* 

' 77*44053*03 ' 

HONE " 2 

rODOQMO 

~-.Z4B3l41+l t 

-.76h6u52*u3 

•433q766*10 

•ooooooo 

•2483141+11 

.7446052+03 

•6142846+10 





SEGMENT SYMMETRY CHECK 




.1474295+10 

.0660600 

• UubdOOu 

•ObOOOOQ 

•ooouoou 

•ooooooo 

•ooooooo 

•ooooooo 

7T066 666+01 

TT644364+ 1 2 

•UuOuOOo 

•ooooooo 

•ooooooo 

•ooooooo 

•OUOOOOO 

•ooooooo 

“ .lOUiUDlT+Ol 

• 1066000+61 

.3967926*10 

•OuOOOOO 

•OOOUUOQ 

•ooooooo 

•ooooooo 

•ooooooo 

.io 

. 1 OOaiTOO+ul 

• louOOoo+0 1 

.9230452*10 

•OOOOOuD 

•oooouou 

' *0000000 

•ooooooo 

•luJu660+0T 

• loOuOOO + ul 

• 1 DObDuo + 0 1 

• lOQOOOO+Ol 

• 1216425*10 

•ooooooo 

•ooooooo 

•0000060 

. 1006600+67 

~.To6w6’ou+0 1 

* 1 OowGQo+0 1 

• luOOOOO+Ol 

• 1 OOOOJO + 0 1 

•10443c6*12 

•ooooooo 

•ooooooo 

"~TT6eooo"0+Ql 

TTb 6 6 6 0 6 + Of 

• 1 006006*0 1 

•1 000000*01 

• lOODCi0u*G 1 

.1000000*01 

•4235690*10 

, ooooooo 

VT6u66Tgt»*Q 1“ 

_ .rffooOoo+oi 

• l&wOOGu+O 1 

• loooooo+oi 

• loooooo+oi 

• 1 000000 + 01 

• 1000000 + 01 

•8142864+10 

•GOuOuOO 

•*5029329+00 

— 


SEGMENT LOAD 

MATRICES 





_.144S8SS*g8 
•. 9361032-03 
.0060000 
•5546287+00 
-.1813742+08 
• * 1 4 4 7269-02 


176 


TABLE C-2. (Continued) 


segment NUMBER 4 

SEGMENT code 21 

SEGMENT 4 OF REGION 

I (PLATE) 



TIC 

STOP 

DTAU 

diff 

STEP 

delta 

• 55 t»Uwuuti>l 

. 6 jUdOQO+O l 

. 1 250000 + 00 

• 1000000-03 

•SOOOQOQ-Q 2 

rr 






GEOMETRY INPUT VARIABLES 




' - - - 

•OuQuoOp 

•OOpOpQO 

.ooooooo 

- 

ISOT 

MATL 

SING 

THIC 

thcn t Free • 

, 750+02 LINE 

NUMBER Op TABLE COLUMNS ■ 2 


• 7 Suu 0+02 
• 23 bud+ti 8 
* 33300+00 
* 91490-05 


• 6 CiU « Ju + w 3 
• 23 Suu+ y 6 

• 33 3 Jg + ily 
•91490“05 


• 6 3 Bt,U + w 3 

• 2 3^60+0 8 

• 3 3 6Lu + Lk^ 
. 92 u 7 j-j& 


* 5499000+61 

• 2372000 +ul 


• 7590000+03 


* 6y6J ogg+O I 
•221w0b0+01 

\ 

■ - V 

4 793 yO 00 +o 3 


. material property table used 


, 65700+03 

, 684 u 0 +q 3 

• 71 8 qq + o 3 

• 82000+03 

. 97500+03 

• 10770 + 04 

• 12800 + 04 

* 22800+08 

• 22400 + 08 ' * 

.22000+08 

• 20700+08 

• 18700 + 08 

. 174 U 0+08 

• 15800+08 

. 33800+00 

• 34000 + 00 

• 343 UO +O 0 

• 35200+00 

• 36600+00 

• 37500+00 

• 3860 Q +00 

• 9239 U -05 

, 92890-05 

• 93370 -OS 

, 94990-05 

. 97480-05 

• 99130-05 

• 10109-04 

TABLE order 

PHI .OR S VS. 

crossection 

PROPERTIES 





table order phi or S vs. TEMPERATURE loads 


PROBLEM I N TABLE ORDER PHI OR $ Vs. D I STR I &UTED LQAOS IF THETA, F pHI, F ZETa, M THETA, M PHI) 
i.OAD__| DENT l_F !.S At i ON CLU_ES lUMlo. _ _ 


•OOuuQOu 
*0060000 
* 000 000 u 


•OwOwpOQ 

•uOUwOuo 

•OoOuOOO 


MATRIX x and y (t rAnsposed) MAGIC output 

•wOuOOoO *0000000 


•OOOOoOO 

•ooooooo 

*0000000 

.OwtfOOuO 

•jb !*.y2 77.®* oJL 
• OOuQQOO 
.0000000 
•OOuOOoO 
• 0000000 


•wOwOOOO 
.7U8U02 + 06 
•OUwUOOO 
•OObuOOO 
•OOwOGOO 
,9478491+00 “ 
• wOwQOOu \ 
• uOwOOUO 
-.2643534+oS 


•OOuOOuO 

•buobOuO 

* uuwCOoG 
•OOoOuuO 
• OOuUOuU 

• 9 | 666 * 7 +g 0 
•OOOGOuQ 
•OuoOOOO 


. ooooooo 

•OOQuOQu 

-. 3107356+06 

•uOOOOpO 

*0000000 
* 465 726 3 + 00 
. 9477167+00 
. 135585 3-04 


* J090909+0I 
. QOQuOOO 
. OQQuQOO 
•OOOOOOO 
. *2648596-^7 
.OOboQOO 
•OOOOOOO 
•OOUUODO 
•OOOJpOO 


•OOOOOOO 
.9735630+00 
•OOOOOOO 
•OOOOOOO 
JLQOOOpOO _ 

• 864 7 969 - 0 ® 
•OOOOOOO 
•OOOOOOO 
• 42 ^ 3795-02 


•OOOOOOO 
•OOOOOOO 
• 1000000 + 01 
. 9930028+00 

... •.OOOp.QpO 

•ooooooo 

-. 8234829-09 

-. 4829550-08 

. 1844504-13 


.ooooooo 

•ooooooo 

•OOOOOOO 

. 9737325+00 

. •QOpgoog 

•ooooooo 

-. 5064045-08 

-. 1981071-07 

-. 4680765-13 



TABLE C-2 


(Continued) 






stiffness coefficients 






delta T| 

delta 21 

DELTA R | 

THETA | 

DELIA T2 

DELTA 22 

DELTA R2 

THETA 2 

-7WCT1 

11923342*10 

•uOuugCO 

• OiiuOObO 

+0000000 

-•1309799*10 " 

•0000000 

•OOOOOOO 

•OOOOOOO ~ 

Forczj 

•oooouou 

• 894i7u93*l I 

.294*892*09 

-.2199022+1 1 

•OOOOOOO ■ 

-•8907093*11 

-«294S439*09 

-.2099510*11 

"FWCRI 

tdOOOOuO 

• 2H *fld92 + uM 

• 3890389*10 

-•4417234*03 

•0000000 

-•2945439*09 

-.3994027*10 

-.4310820*03 


• 00ww0U0 / 7 

-•2|99 u 22*i| 

-.46l7234+o3 

•7l9i929+ IQ 

•ooooooo 

•2199022*11 

•4417234*03 

•3999403*10 

mCT2“" 

-.1309798*10, , 

•JOmUuOO 

• UOuQuGO 

•OOOoOOO 

• 1 194019+10 

,0000000 

•ooooooo 

•OOOOOOO 

"T0HCZ2" 

*' .0060^00 

- •09u7ij92+ 1 1 

-*2965439* u 9 

•2199022*11 

•OGOOqOO 

•8907092*11 

•2941953+09 

.2099509*11 

nroircua— 

roouuuuo 

-•294 5639+uH 

-•3994027+10 

•4417235*03 

•ODOOQOO 

•2941953*09 

•9131941*10 

• 43~l q 8 |9*o3 

~mmrz — 

.0000600 

-,20HF5|0*U 

- . 43 J 0# 1 9 + u3 

•3999403*10 

•ooooooo 

• 20995|(|*H 

•*310819+03 

,4799844*10 




SEGMENT SYHHETRT CHECK 




• 1923342*10 •OwOuGOu 

•LOuuDuu 

•OoQOuQO 

•ooooooo 

•OOOOOOO 

•ooooooo 

•ooooooo 

•1000000*01 .8907093*11 

* uuowCilu 

•OOOOOOO 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

* 1000600*01 n*Oij0ou*oi 

• 389 * 389*1 0 

•OoOOOOD 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

/ 

: VTOOOOOO*Ol •1000090*01 

* / 

« I o0w0aw*0 1 

•7|9l929*lo 

•OOOOOOO 

•ooooooo' 

•OOOOOOO 

•OOOOOOO' 

— rrooooou*oi *i 66*090*0 1 

•iO0uGGg*01 

•1000600*01 

• 1 194 oi 9 *lo 

•ooooooo 

•ooooooo 

•ooooooo 

rrOaOOOD* 1 01 • 1 000060 ♦ a I 

• 1 OOOOOo+O 1 

• 1*00600*01 

• »QOOOoO*Ol 

• 8907092*1 1 

•ooooooo 

•ooooooo 

• 1060000*01 n 00 * 000 * 0 1 

• 10ifu00u*0i 

•i 000000*01 

•1 000000*01 

•1 000000*01 

• 9131941*1(1 

•ooooooo 

no0ooo6*oi vroOOooo*or 

*1000000*01 

flo00600+ul 

• 1 000000*01 

•1000000*61 

•1600000*01 


/ 

L - . 

•ooooooo 

•*5271990*00 

•1763829*08 

•5599428-03 


segment load 

MATRICES 




*5759|94*00 

-•1842194*08 

•1851764-03 









<1 

09 . 


TABLE C-2. (Continued) 


*TTC 


“ 7 ^ii 53 OT 6 *]yr 


5 CSMENTCOOE 2 T SCTMCWT'F 

5T0P DTA0 

TTOToScro^oT rrrcOodo*bir 


DI 


~m cr 


"cr tnr 


•IOO00oO-O3~ 


rroooooo-oT* 


u 


•OuOOQQO 


6E0 HCTRY INPUT VARIABLES 

•OO O OOOO .QOOQOQq 


”l$OT~ - 


"HATI. 


SINS" 


THTC” 


thcn~ 


t Tree ■" 


•750*02 XI Hg' 


huhRer err table columns • 2 


_ MATER I At PROPERTY 

#750 60*02 *4guu0*y3 #*30QQ*g3 *45700*03 #48lgO*03 

# 23500*05 "“• 23 SOO*W* ~ V 23 OGO*O 0 " # 22500*08 _ • 22 HqQ*Q* 

• 33 300+00 #33300*y0 .3340d*Oy #33800*00 _ _*_310QG*00 

•91990-05 #92o>0*05 #92390-Q5 #92090-05 


T_AJiLE_U_5ED __ _ _ 

•7I800*03 _ __#_82000*03 #97500*03 • 10770*09 #1 2800*09 

•22000*08 #20700*08 *18700*08 #17100*08 .15800*08 

• .3.1 ?uy*Oip_ #35200*00 #34400*00 #37500*00 __ 38500*00 

• 93370-05 #91990-05 #97liO*’OS • 99 | 30-05 #10109-01 


TABLE order PHI OR S vs# crossection properties 

« 5999000*01 #7001000*01 ~ ~ " " 

# 22 10000*01 _ ^ 2155000*01 _____ 

_ f ABLEnoROlfT PH| OR S vV#~TYmPeXaTurE~LOAD _ S 

• ^ 30006*03 * 8950000*03 _ _ 

TAtftt order phi or 's V'S.'OISTRIBUTEO' loads ir theta, f phi, f zeta, h theta, h phii 
LOAD IDENTIFICATION CLUES lull lu _ 

#0000000 

#0000000 
#0000000 


•OoOoOOO 

•OoOOOOO 

•OoOOOOO 


•0000000 
•OOuOOOu 
•OOOOuOO 
#0000000 
j 731 4 9 39* 00 

•ooooooo 

•OOyOOOO 
,0000000 
#0 0000 00 _ 


• u 0«#6000 

. 9061182+06 
• wOwOCLO 
•oOyOOOu 

• OOwOOLO 

# 9 1 *To 89 1 *00 
•OOyOOOO 
•OOmOOCO 
-•95321 95*05_ 


matrix 

•CuwOuGO 

• ytjwQGoO 

•opooouo 
. auuuooO 
jtyOOOOOO 

• OOiiOOoO 
• 057 1928*00 
•OOJGOoQ 

•OOvOQwO 


X" AND Y" (TRANSPOSED) MA<#1C 


•0000 000 
*0000000 
•ooooooo 
•3920914*04 

•yOOOOOQ 

• wOOOOOO 

•0832505*00 

•9139221*00 

• 2995704^01 


• 1146447*01 

•ooooooo 

•0000000 

•QOQOQOG 

• 54337 „ 7 |-a 7 

•gouoooo 

•0000000 

•ooooooo 

•OOOOoQp 


output” 

•0000000 
•9571190*00 
• ooooooo 
#0000000 

... •OQOOO.Op 

•1029745-07 
•00000 00 
•0000000 
•9210912-02 


•ooouooo 

•0000000 

• 1000000*01 

•9743193*00 

- #0009.000 

•OOOUOOO 

-.7433045-08 

-•2302039-07 

-•1999854-12 


#0000000 

•ooooooo 

•ooooooo 

•9575984*00 

#0000000 

•ooooooo 

-•2285153-07 

-.9598997-07 

•7511930-13 



TABLE C-2. (Continued), 


sTrmess coeFFic tents 



oWfTTI — 

TTCLT a 2 I - 

DELTA Rl 

” THCTA l 

OELTa T2 ' 

DELTA 22 

OELTA HZ 

Theta 2 

Torch 

T7804?oJ+O9 

,0000000 

*0000000 

*0000000 

-•6491430+09 

•ooooooo 

*0000000 

•ooooooo 

rmn 

•QQOOObO 

•~99aS«97*lg 

.2991139+03 

-•9972559+ 10 ' 

•GOQQoOO 

-.T9 05 •"97*10 

”-V2Tl 9093+03 

-*9fSi8925+10 

TWCri 

,0000000 

• 299H39+03 

.1977989+10 

*• 1515797+03 

•ooooooo 

“-*29 f 9093*03'”“ 

- 1 20459 7T* To 

Vijli 4t9"5*o3 ” 

none i 

,0000000 

**9927559+ I o 

iSl57H7+03 

• 323 12*13+ 10 

,0000000 

•9922^59*10 

71 5l 5797+03 

, 1 499998+1 0 

T0RCT2 

”*6691429+09 

‘ fuOOOOQO' 

•0000000 

" *ooOoooo 

.5735637+09 : 

•OOUODUO 

•ooooooo ” 

•ooooOoo 

nrwrzi — 

•oooOooo 

**9905895+10 

-*2HJ9u93+j3 

•9922559+10 

•0000000 

•9905895+10 

.2371797+03 

• 97S8929+10" 

F0RCR2 “ 

*0000000 

"“•7*^093+03 ' 

-.2045970+10 ~ 

' 'V1ST57 1 »7 + o3~ 

• ooooodo 

“"•"2371>97+03 

•2203147+10 

7T5249'9~S+o*3 

HOHE 2 

• OttfiftoO 

““iV9»5«929*l0 

”•1526995+03 

. 1499994+10 

•UOOOQOO 

•9958929+10 

•1524995+03 

•3354587+10 


SE6WENT STHNETRy CH£CK 


*7804902*09 

•OOOOOOO 

•UOuwOOu 

*0000000 

•OOOOOOO 

•ooooooo 

• OOOOOOO 

.0000 oo 6 

7 • 1 OdOOOT^oT 

• 9905497+ 10 

• OOOwOQu 

•OoOOOOO 

•OoOOOOO 

•ooooooo 

•ooooooo 

•ooooooo 

• 100uOOU+01 

• 1000000*31 

•1977989+lQ 

•ooooooo 

•OOOOOOO 

•Ooooooo 

•ooooooo' 

•ooooooo 

”■ *iUuouuO*gi 

• iooooqo+Oi 

• iOuoOOo+OI 

• 3271797+ To 

•Ooooooo 

•ooooooo 

•OOOOOOO 

•ooooooo ~ 

*1000000*01 

~ *>600000+01 

n oooogo*oi 

*1 000000*01 

•5735482+09 

•ooooooo 

•ooooooo 


*10000 66+61 

• IoOmOoq+01 

•iQOoOOO+OI 

•luooooo+oi 

•>006000+01 

•9905895+ Tq 

•ooooooo ~ 

•OOOOOOO 

•1 000003*01 

•T00oo00*0l 

• loOwOOtf*01 

• l 000000+01- 

•>000000+01 “ 

•> 000000+0 T" 

.2203147*10“ " 

•ooooooo 

rrotroooc ► ot 

rroOouoo*oi 

«luQO00u*QI 

•1060000*01 

• > OOOOOu+OI 

•>000000+01 

• toooooc+oi 

.3354587+10 









•ooooooo 



SE5HENT load 

MATRICES 




••5836537*00 

•1902997*08 








+*1080897-02 

•6000000 








•4839999+00 

•*2228459+08 









•*2&12J73*o2 



ISO 


TABLE C-2. (Continued) 


SEGMENT NUMBER 6 
TIC 

*7qw6wu6+uI 


segment CODE 2 1 
STOP 

Vaioouoo+o i ~ 


'SEGMENT * OF REGION I (PLATE) 

DTAU DlFF STEP DELTA 

~ * f 2 so o o o * oo “ * . i u oo 6 o'o - 03 • rooduoo-ol f," 


geometry INPUT variables 

.0000000 ,0000000 . „ ,0000000 


isoT hatl sing thic thcn t free • ,7so+q2 line number of table columns ■ 2 

MATERIAL PROPERTY TABLE USED 


• 75660*62 

• 66066+63 

•63bg0*u3 

•65706*63 

« 68*160*03 

" *23560*08 

• 235u6*u6 

*23600*08 

•22806*00 

• 22*106*00 

• 333iiQ*0Q 

• 3 33 Ju*wU 

•33660+Uu 

• 33806*00 

•39060*00 

*91990-05 

•9|M96-m5 

*92070-65 

•92396-05 

*92896-05 




TABLE ORDER 

PHI OR S VS 

' "t 4999000*6 1' 

• 8ii6 1 6uU*6 1 



•2155000*01 

• 270m066*6 1 


. 


•71860*03 

•82060*03 

*97500+03 

* 10770*09 

•12800*09 

.22060*06 

•20700*08 

* 18700+06 

* 17900*08 

•15800*08 

•3930Q+0U 

• 35200*00 

*36600+00 

•37500*00 

•38600*00 

*93370-05 

•99990-05 

*97980-05 

•99130-05 

* 101 09-09 

CROSSECTION 

PROPERTIES 





•89SuOOO*03 


lySo06ti*09 


TABLE ORDER” W| OR"S" VS, ’ TEMPERATURE LOADS 


PROBLEM 1 TABLE ORDER PHI OR S VS, DISTRIBUTED LOADS <F THETA, F pHl, F ZET A * H THETA, M PHI I 

L OAD IDENTIFICAT ION O.UES lulUu _ _ _ . 


•OOOwOGO tOOfluuOO 
*0066000 *0006606 
• 0000 uUO _ *0004(000 


MATRIX X AND f" (TR^NSPOSEDT MAGIC OUTPUT 

*0660000 • OUiiOuOO *OGoGOuO *0000006 • I 1928_57*yl *0000000 

,0000000 *7583692+06 *uOttOOuO *0000000 .QOOUOOO .9596593+00 

• OOOOOuU *004(0000. • uOuGOOO *0000000 *oouoaop *0000000 

•odouooo *OOwOOOU •OOuOOuO - • 3723958+06 *0000000 *0000000 

» 76562SQ+QQ *uUuuuOO *U0uU0wU *60 00000 *5668 HQ1 -q7 *0000000 

• OOOOOUU *9259998*00 *0006000 *6000000 *0000000 *1791612-07 

*0600000 _ * OOwGOOU • S7 506u0*60 _ *8909075*00 *0000000. *PPQOp.OO 

,0000000 • uOwOOQO *0660000 *9271568*00 *OOOOfluO *0000000 

• O QuOOUu -*99 w 9|2I+Q5 *6060000 _ *i* 7 _ 833l _2?0‘l _ _ <0000060 *1122366 -q1 


,*0000000 
,0000000 
• 1000000*01 
•9778899*00 
*0000000 
•0000000 
-•61 39779-ofl 

- • 2QB 1 966-07 
••6651711-12 


*0000000 
•0000000 
• 0000000 
•9586767*00 

-lQPPO.QPQ 

•0000000 
-• 169q306-q7 
-•3717965-07 



TABLE C-2. (Continued) 


stiffness coefficients 

TJFCTIT'TI' - DELTa ZI delta R| THETA 1 DELTA T2 DELTA Z2 DELTA. R2 ’ THETA 2 


7s6 676 6l»* yY • OOOuUOu ‘ *OOOOUOO *0000000 

TWCn .OO^WOO" *1992039+11 .37|73S7*u3 -*434S57l+lo 

TOTCn TOOO&OOO •’37|73S7*03 .23SS856*J& -• 1 9*0077 +03 

MOhE I 7u05fli #00 ^4'345&'7 |Vi u - .T 96007 7 + u 3 " •T?H'2T49+ | Q 

~~FVWCT2 "77759206*09 *MOuudU *GUG0uQQ *0000000 

~rQKC72 .OQOOuOD -.1992839+11 -.3686859*03 .6365571+10 

“nnrcirz VoOOuOOO ^73786' 857+y3 To "* 196 uu7T+q3 

' HTTHE~2 .0000000 -.8077592*10 -*290729Q+ w 3 *238o735*)0 


•*7 7 59 20 7 *09 VdtiTy 0000 *0000000 * 0000000 

*0000000 l 992839+11 " -*3AB*«*d*o3 ' -* «077593*|0 ' ' 

*0000000 -.3686060*03 -.2959900*10 -.29*7291*03 

“ *0000000 " • 636'557|*Vu . 1 960077*03 .738oT34"*l □" 

.6769305*09 *0000000 *0000000 *0000000 

•0000000 .1992839*11 .3692898*03 .8077592*10 

* 0000000 * 3692890*03 • 259783 f*TO .2987290*03" ~~ 

*0000000 *8077592*10 .2987290*03 .5775699*10 


*0867665*09 

• OiiOvOOO 

* UUuUUOO 

• 1 000000*0 l 

71992839*11 

• uuuJOuo 


* 1 000000*07 ’luDt/003+OJ . 2355856* Jy 


•idddOdd+oi 3 rr&OuOoo+JT " *TouuOou*oi 


*1000000+01 

*1061*000*01 

* 1 DOObOu *0 1 

rnjoouOTT*oT 

• rdOweoo*di 

• I oOwOOu + O 1 

~~ *1060000+01 

*TodyO"00*Ol 

* 1 uut*00u*0 I 

rrro&oooYjr 

•TOUw0Oij + ul 

• 10t>y00tj*Dl 




*0000000 



-.8999673*00 

.2755297*08 



•*2566671-02 

*0000000 



.9698955*00 

••3162976*08 


-*3176515*02 


segment symmetry CHECK 


• OuOODOO 

• OOOOliQO 

•ooooooo 

*0000000 

•ooooooo 

• OuOOOOO 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•0000000 

*0000000 

•ooooooo 

•ooooooo 

•ooooooo 

" .39V29 6T*1o 

•OOOOOOO 

' *0000000 

""•"oddoooo 

.0000000" 

•1 000000*01 

•67893o5*09 

* 0000000' ” 

•ooooooo “ 

" *0000000 

• 1 000000*01 

• l00o000*01 

• 1992839*11 

•ooooooo 

•ooooooo 

*1 000000*01 

• Tq0000C*UI 

*Todd&dd*"oT 

; 259 7831*1 o'" 

•oddodoo 

*1000000*01 

• ioooooo*oi 

.1 000000 *&1 

• 1000000*01 * 

.5775699*10 


SEG'HE NT ' L 0 AO "MATRICES 


00 
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TABLE C-2. (Continued) 


“STGntTm-NUHBtR-— 7“ SEGMENT' CODE Tf SEGMENT “7~~0 f “NEGTDN""! FFtATET ' 

TTC "st op ' "■ dtau dTff ' step — ""delta 

*H0t»0uoU+0 i TbB quo 00* (H n f 250000"+ 00 n^OCTooQ-03 •' 6 00 0000 -0*2 ft 


___ GEOMETRY INPUT VARIABLES 

•OuOOQQu *0000000 .000 000 Q 

”f50T* NATL "STNG THIC THCN tFREE ■ '7750 + 02 LINE NuHBER OF TABLE COLUHNs • 2 


material property table used 


*75000+02 

• 6guOU+v3 

• 63Bqj+u3 

•65700+Q3 

* 68400+03 

•71800+0^ 

•820o 0 *o3 

.97500+03 

• 10770 + 04 

• 12800 + 04 

*23500+08 

• 23Suo+u8 

*23juO+UB 

• 22e0u + Q6 

* 22 HoO + 08 

•22000+08 

•20700+08 

• 18700*08 

•17400+08 

• 15800+06 

•33300+00 

• 3330u+wO 

*33600+00 

• 33800 + 00 

• 3Rp_0O + 0.P 

• 39 30J1+00 

• 352jjQ+UQ 

.36600*00 

• 37500+00 .. 

. .38600+00 

• 914 9fl^0S 

•9lH9o-wS 

• 9 2 j7g-g5 

•92390-05 

•92890-05 

*93370-05 

• 9 4 9 90-05 

.97480-05 

•99130-05 

« 10109*04 


TABLE ORDER PHI or S VS, CROSSECTION PROPERTIES 

*7999000+04 *8501000+01 

*2700000+04 «238wOOO+Ol. 


♦JQ5G00U+U4 *1152000+09 


table orde"r phi or s' vs. temperature “loads 


PROBLEM I TABLE ORDER Phi OR s VS. DISTRIBUTED loads (F theta, f phi, f zeta, m theta, M pH 1 I 
LOAD ID EN TIFIC ATION CLUES lOlllQ ______ 

•GOUGOOU *OwOwOuO ''v. 


• OOiiuflgu 

• OuO«fOOb 





- ~ 


— 

• OOOuOOO 

• OyObOOti 

- 








matrix 

XanO y i transpose oi magic 

OUTPUT 



•OOuOOOQ 

• wOwuj 00 

« GQwOOuD 

•DOuOOQo 

. 1062500+01 

•OOOOOOO 

•ooooooo 

•ooooooo 

•OuuOdOO 

•3129731+06 

•oooouoo 

•OOOOOOo 

•OOUOQOO 

.9791 162+JO 

•OOOOOOO 

•ooooooo 

*0000000 

•OOyOOOO 

• OUuLuUO 

• uOOOOQo 

•OODOgOO 

•OOOQqQO 

• 1000000 + 01 

•OOOOOOO 

• ooooooo 

•uQwGOOU 

•OuOOuoO -*1694822+06 

•QOOUQuO 

•ooooooo 

.4945968+00 

•9792702+00 

•8858131*00 

• uUwtJOOU 

•jjuwOUuO 

•wOOUOOu 

v 3050527-g7 

^•oooQg.oo 

• DQOOpQQ . 

*000000.0.. 

• OUuuUbo 

•9642995+Ou 

• OOuOUuO 

•uOOOOOo 

•0000000 

•9537032-08 

•OOOOOOO 

•OOOOOOO 

• OOuOOOu 

•uOuOOwO 

* 94 1 1764+00 

•4764757*00 

•oouuooo 

•uooouuc 

-.7414038-09 

-.4730851-08 

• OuuOiiOO 

•uOwOOOu 

•GuuOOuO 

*9641921+00 

•ooooooo 

•OOOOQLO 

-.4193190-08 

-•1786731^07 

^OOuOOuO 

-.2692191+uS 

•OOUOOwO 

•21303Q9-04 

•QOOOQuO 

•6796483-02 

-.3319798-13 

-.2117951-12 
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TABLE C-2 


(Continued) 






SlTrFNESS coefficients" 





"DELTA T I 

0 'EC.Ta 21 

delta r 1 

theta 1 

DELTA T 2 

DELTA 22 

DELTA R 2 

TffefA” i 2 

"TSTcTI 

. 17507 * 19+10 

•OOOUQGO 

•OOQQuOG 

.0000000 

-. 1 * 97769+10 

•UgOOUOO 

•000 0000 

.0000000 

M<KCZI 

•oOVoooo 

•T 3 * 7791 *I 2 

• 9 O 37230 *u 9 "• 3 * 08222*11 

• JOOOqGO 

"-‘• 13*279 i*T 2 

• • 9033 89 V *09 

* .3 19 8 j 9 8 Ml 

FQRCRl 

•OOUOUOO 

TH 037230 +OH 

. 51 * 0989+10 

1 1 1 1036 + 09 

.OGOQOOO 

- • 9 o 3 3891 * 0 9 

- • 5270558* 1 0 

», 9897*90 + 03 " 


.OO^OuOO 

~=T 3 *pT 222 +l i 

-.in I'oia+iT 2 * 

• u'SQsaa'+ir 

•ooouooo 

• 3 * 08222* 1 1 

• 111 1038 + 09 " 

» S 2 5 9 V 90 *|Q 

F 0 RCY 2 

*•• 1 *^ 77 * 1*10 

.OOuO dOO“" 

• GuOGuOU 

•OQOouOQ 

. i&so 839 +io 

• 0000000 “ 

.0000000 

•0000000 

” 70 * 0*2 

•OQUOOOO 

“VI 3*27 39 + 12 

-.M 033635 +o^ 

• 36082 U+II 

•0000000 

• 13627 39*12 

• 9029896+09 

, 3198193 +H" 

forCrz 

.oodouoG 

-• JS 3 & *i,H ' ** 

-,■52 70550+10 

•~l TI 1 OT 7 ♦ Q 9 ~ 

"Vooooooo- 

““ • 902 9*98 * 09 "~ 

•V 9 000 38 + 10 ” 

— V 9 ^ 97 ^ 75 * 0 * 3 “ 

"memt 2 ' 

• OOlToouO 

-V 3 " 19 8 1 *13 + 1 | 

-. 9897 * 75+03 

. 5 * 59681+10 

. ouooooo 

• 3198193*11 

• 9897 * 75+03 

, 10387 * 2*11 





segment SYMMETRY 

CHECK 





• 1750799*10 

•ooooooo 

* WULiwOO J 

•OUOOOOO 

.0000000 

•ooooooo 

•OOOOOOO 

•ooooooo 

•Tooijirau^oi 

n 3 * 279 l + l 2 

•UOOuGCu 

•ouOOOOO 

•OqOOOOO 

• ooooooo' 

•OOOOOOO 

•ooooooo 

mrcruUG o^oi 

• loGuUOO+dl 

• 5 l* u 989 +lo 

* QuOOOOO 

•ooaoooo 

• 0 Q 0 Q 000 

« OOOOOOO 

•ooaoooo 

• i oouuoo^oi 

♦ lOUwODO+Ul 

nouuOou*Oi 

"■•T 230 T 68 +TI 

•OOOOOOG 

•ooooooo 

"•ooooooo 

•ooooooo 

rrouu 002*01 

. i oOvGo u *0 1 

• l 0 uO 00 u *01 

• Iu 00000*01 

• 1550839*10 

•ooooooo 

• ooooooo "' 

•ooooooo' 

* I 0 ou 0 oo*ol 

• 100 ^ 02*0 1 

• Itiou 0 o 2 * 0 l 

• 1 lOOOQ 2 +OI 

• loouaou+oi 

• 13 * 2739*12 

•oaoouoo 

•ooaoaoo 

,• 1000000*01 

• 1 Q{TwU 02 *01 

"• lcfcl‘uG 02 + 0 1 

• TuO 0002 + 01 

•”l gouu jo+ 0 1 

• Iqoodqq+qT 

■ '. 5 ^ 00038*10 

• ooooooo 

» 1000000 * 0 ) 

•To 000 O 2 * 3 l 

• ICOU 002+01 

« 1 L 00002+0 1 

• lu 00 U 00+01 

• 1000000*01 

• 1000003*01 

• 1 q 3 B 7 * 2 *H 


segment load matrices 

raooyoao 

-• 1105252*01 

• 358212**06 

"•2212935»q* 

•OOOOOOO 

• 1172 * 23*01 " 

-• 3813909*08 
• 5935227 - 0 * 
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TABLE C-2. (Continued) 


SEGMENT number b 

SEGMENT CODE 2 1 

SEGMENT B OF REGION 

1 (PLATE) 



Tic 

STOP 

DTAU 

oiff 


STEP DELTA 

• BSwOm QQ + o I 

•9uOUUQO+Ol 

* 'vr25Q606*ob 

“• VoOOOuO-03 

— 

36oWoo-o2 " ”1 r 


GEOMETRY INPUT VARIABLES 





•uuCOuOu *0000000 • OOuOOOO 



“ ' ISOT 

MATL 

SING 

THIC THCN T Free ■ ,750+02 LINE 

number of table columns • z 

- — ■ --- 


MATE R | A L _P R 0 PE K TY TABL E _ U S E D 


• 7SGoU+o2 


• 63d00*63 

.65700+03 

. 6 6*100 + 03' 

•71 800*03 

.82000*03 

.97500*03 

• 10770 + 04 

.12800*04 

.23500*08 

• 2 350u + t*8 

«23uOO+Oa 

•22600+08 

. 224QO+&8 

•22000*08 

.20700*08 

• 18700*08 

• 17400 + 08 

. 15800*08 

,33300*00 

(333q^^i|J 

.33600*00 

.33800+00 

*39OpO + 0O 

•34300*00 

.352QO+O0 

.36600*00 

.•375.00 + 00 

•36600*00 

.91490-05 

•91^90-yS 

•92*70-65 

.92390-05 

•92890-0S 

•9337Q-0S 

.94990-05 

,97480-05 

.99130-05 

•10109-04 


t 84 9 9GOD+Q 1 .?oUlUug+ul 

^23BQUOO*Ql _ .muUQQ+OI 


•1152000*04 •12756*0+04 


TABLE ORDER PHI OR S VS. CROSSECTION PROPERTIES 


TABLE ORDER PHI OR S'Vs'i 'TEMPER A TurE "LOADS 


PROBLEM i TAbLE ORDER PHI OR S VS# D I STR I BUTED LQ ADS (F THETA. F PHI, F ZETa/'N THETA, M pHI) 

LOAD I DENTI FICATIO N CLUES |Ql||u _ 


•G0600QQ .UuUwQGO 
TqQOOQuG ~ ■OuUwOOO 
_._OQGOQQQ •GuUupOU 




matrix 

x AND Y (TRANSPOSEOl MAGIC 

OUTPUT 



.OuuQOOQ 

. OOuOOOO 

•OOuOOuO 

,0000000 

• 1 058824+0 1 

•OOOOOOO 

•ooooooo 

.ooooooo 

,0000000 

•2232736*06 

•OOuOOOO 

•ooodooo 

•OOOOOOO 

•9799038+00 

•ooooooo 

•ooooooo 

,0000000 

• uOuOOOO 

•OOUOOOO 

•uoooooo 

•0OOOQQQ 

•QOOOOOQ 

•1000000+01 

•ooooooo 

•0000000 

• wOwOOOO 

•UOOOOuti 

-•6712303+oS 

•ooooooo 

•OOOOOOO 

•4946222+00 

.9601667*00 

•6919752+00 

• uOuQQGQ 

•OOuOOOO 

•OOOOOOO 

.3843797-07 

•ooooooo 

.QOOOOOQ 

•ooooooo 

•0000000 

•9665272+Ou 

•OOuOOOO 

•ooooooo 

•ooooooo 

•119IQ38-07 

•OOOOOOO 

•ooooooo 

ip 00000 u 

•OOuOOOO 

*9444444+00 

•4775666+00 

•OOuOOOO 

•Q000Q0Q 

1306875-Q8 

- .B780926— Q8 

•QOOOOOQ 

•OOuOOOO 

« OOUOQoQ 

. 9663756+00 

•ooooooo 

•ooooooo 

-.7042710-08 

-.3173576-07 

•0000000 

-.2293716*05 

•OOuOUuO 

.1744748-04 

•ooooooo 

.7669002-0 2 

-•5327J26-I3. 

-.3494656-12 


L 



TABLE 02 


( Continued) 


STIFFNESS COEFFICIENTS 



o&mrrr 

OELTa Z1 

DELTA R l 

THETA 1 

delta t 2 

DELTA Z2 

DELTA R 2 

THETA 2 

■?wn — 

HWT67M0 

*00uuuC0 

•OOuOuoO 

• bo’ooooo 

”-•'1 389 H 3 5 + l J 

‘•OoOOOOO 

•oooooob 

•0000000 

Toircjn 

roooooud 

" * *8250780+1 1 

.2SU5270 + O** 

-.2282897+11 

• uOOOQOO 

- • 825q78u+ 1 1 

-.2902995+09 

-•1836189+11 

FORCM 

•oodoooo 

.29u&27o+L9 

.9393969*10 

-•7o29h*3+o3 

* Ou Olio 00 

-•2902495*04 

-.9989077*10 

.,5653967*03 

HOHE 1 

,0000000 

-.2282897+11 

-.7029963+03' 

" • 79**6008 + 10 * 

• OOOOuOO 

•2282897+1 f 

.70299*3+03 

• 339 7660+ 1 0 

FuRCYZ -# 1 OTUMt) 

•OOuOOOO 

*0000000 

• OoOllOOO 

. 13122HZ+10 

•OuOOOOu 

•OOOOOOO 

•0000000 

F0RCZ2 

•oooOooir 

V. 8250768+ 1 | 

1 « 

-*2HQ2 1 »92 + u9 

•22«2899*l l 

•0000000 

,8250768+11 

.23992*3*09 

•1836117*11 

TUWtff2 

#00000013 


- * 9 48 907 0 ♦ 1 6 

iTo29s53+o3 

' *oobobbo 

#*23992 63+ 0 9 

,9588916*10 ” 

.5653959*03' 

HOHE 2 

rooo^oco 

-#183*187+11 

-•5653959+03 

•3397655*10 

•0000000 

• 1836187+1 1 

*5653959+03 

« 5808328+ 1 0 





S E GME N T_S l M HETRY 

CHECK 





•1971167+10 

•OOOtfGOO 

• DObuGO j 

•OOOOOOO 

•OOOOOOO 

•OOOOUOO 

•OOOOOOO 

•OOOOOOO 

• lOOoDoO +01 

• 825^780+11 

•OOUuOJw 

• OuOOOOO 

•OOOOOOO 

•OOOOOOO 

• OOOOOOO 

•OOOOOOO 

• loboOiTO+b] - 

fToOuOOO+u i 

•4393969+lu 

•OOOOOOO 

• 0000000 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

-HWtiOBUVtfT- 

• IJDwDoO+di 

• 1 OuuOOo+O 1 

".7966008*10 ' 

• 00*00 u 00 

'• 0600000 

•OOOOOOO 

•obooboo 

noewcrr+oi - 

•TbOoDOO+ol 

• loOuOoo+O I 

. lOOOUOO + Ol 

• 1 3 1 22*42 + 1 0 

•OOOOOOO 

, OOOOOOO 

•OOOOOOO 

rroo^oo+oi 

•lo 0 bool +or 

• lOuJOOl+Ol 

• 1000001+01 

• lOOOuOO + OI 

.8250768+11 

•OOOOOOO 

•OOOOOOO 

— rrooooooor 

rrbbuffdi *br“' " 

• Iu 0 u 0 ol+Ol *" 

•luOOOOl+OI 

• lOOQuQO+Oi" 

• 1 000 060 + 01 " 

V9 5889*1 6+ib 

• 000000 b 

• 100U0009Q1 

•TObbOOl+OI 

•lOOuOOl+Ol 

•luOOOOl+OI 

• iQOQJoO + Ol 

• IqOOOoO+CI 

* I QOOOOO+Ol 

•5808328+10 


SEGMENT 10AD~HVTRTCE3’ ' 


#0000000 


*•1060909+01 


,3938839+08 


+•287*296-09 


•OOOOOOO 


•1125600+01 


••3698997+08 



• 65G2Q32*Q<t 


TABLE C-2. (Continued) 


'mrsnTO FOirs'es'HEMi coupctws 


REGION NUMBER 

1 NUMBER 

OF segment joints 9 

number OF KINEMATIC LINKS o 








SEGMENT 

JoinTT! ) 

JOINT ( J ) 

TutfoTH 

rzeWoTjT 


1 

l 

2 

*5000000400 



2 

z 

3 

•2000000401 

•5000000401 


3 

3 

9 

*5000000401 

•5500000401 


9 ~ ~ 

9 

S 

•5SOOOO04QI 

•4000000401 


5 

5 

4 

•4000000*01 

•7000000401 


4 

4 

7 

•7000000401 

•8000000401 


7 

7 

1 

* 8000000*01 

*8500000*01 


8 

8 

“ 9 

•8500000401 

•89999884QI 



REGION STIFFN ESS HatRI* 



delta T| 

DELTA zi 

DELTA R | 

THETA l 

DELTA T2 

DELTA Z2 

DELTA R2 

THETA 2 

F0RCT1 

•95690514^9 

•ooooooo 

•ooooooo 

•ooooooo 

-•2538355*08 

•ooooooo 

•ooooooo 

•ooooooo 

F0RCZ1 

• 0000000 

•9537S824g6 

-•1276696402 

- • 7q I 1039*06 

•OOOOOOO 

••9537982*08 

•1279239+00 

-•1 295253+09 

FORCRl 

.0000000 

••1276698402 

•9599898*09 

••2158831*01 

•ooooooo 

•1279186400 

-.9951787*08 

-.3988323*01 

HOME 1 

•0000000 

-•701 1027*08 

-,2158828*01 

•8271988*09 

•ooooooo 

•7Q1 1 1 99+08 

•2158856*01 

• 1692590*09 

F0RCT2 

••2538399408 

•QOOOUQO 

•ooooooo 

•ooooooo 

•1910160407 

*0000000 

•ooooooo 

•ooooooo 

F0RCZ2 

,0000000 

-•9537968*08 

,1279185*00 

•701 1 i 2 q*QB 

•ooooooo 

•9537958*06 

-•1924925*02 

•1295235*09 

FQRCR2 

• JOOOOOO 

•1279238*00 

-• 995 | 773*o8 

•2158899*01 

•ooooooo 

-•1926925*02 

,5086240+09 

•3988251*01 

HOME 2 

•OOOOoOO 

-*1295250*09 

-•3988312*01 

•1692586*09 

•ooooooo 

___ *1295235 + 09 

•3988293*01 

•4360956*09 

— 

. .. 

— 


REGION STHMefRT 

CHECK 

- 

- 


~ *9569051 

•09 * 000*1000 *<uuUO 0 uw *0000000 *0000000 

•ooooooo 

•ooooooo 

•6006066 


•1000060*01 *<15378624^8 •UQUuQOu «OQOOOOO VOodOO 00 *0000000 *0000000 *0000000 

• 1 00uu£l6+or • IuJa0OO*uT • 9599898*09 " *6000600 *0 q6GOOO 76666666 " *0000000 ,0000000 


• IOuOOOU4(} | • 1666661 *01 *1000001401 • 827 1 988*0? *0000000 *0000000 *0000000 ,0006006 



TABLE 02. (Continued) 


* 1000003+01 *l0060Qc+6l 

•iQOtoOOO+Ol 

• 1 000000+0 1 • l ( tl0l40+07 

•OOOQOOO 

•OQDQOOQ 


HOOOOpO+01 * 1608063+01 

t l00u00i+01 

•1000003+01 • loooooo+o I 

♦ 9637944+01 

•OOOQOOO 

•0000000 

•1000000+01 *1000001+01 

•1000003+01 

••ooooo , i+oi • ioooooo+o 1 

*1000000+01 

•50f 4240+09 

•ooooooo 

•iQOuOOC+Ol • ltjQu003+0 1 

JLf 0OM0.3+0J l_ 

^ 1.00000 2+01 *lO0O6QO+OI 

•IQQQOOO+Ol 

•1000002+01 


... . 

- - " ■ 

RCO (Oh load matru 

— 



•6000000 

A . C 1 A la i Jt A ■" > 





'■ — 

••l4IJV4i«g| 

• 1 Si 23SA+07 

• 9tf277«(*03 





~ 

0006000 

•toaaaas+oi 



■ — 






»*3S64?«U +oa 
*• 1490312*02 




TABLE C-2. ( Continued) 


ntQlO H NUMBER 2 

THERE ARE 5 SEGMENTS ANO 0 kinematic LINKS N l THIN THIS REGION 





TABLE C-2. (Continued) 


segment NUMBER 1 
T 1C 

•Ioguuu0-o2 


SEGMENT code 13 SEGMENT l OF REGION 2 (S'OLTO TOROIDAL) 


STOP 

DTAil 

diff 

STEP 

DELTA 

.3926990+00 

T^oodoiT-bl 

•1000000-03 

^r 3 Yu» 90 - 02 ' " 

It 


GEOMETRY INPUT VARIABLES 

•li>0Q00u+02^ -.9000000*01 *0000000 

ISOT MATL SING THIC NOTH T FREE ■ .750 + 02 LINE ' NUMBER OF TABLE COLUMNS ■"'l'.' 


H aterial P R OPE R T Y T A bl E_U S E D 


• 75000+02 

•6t000+u3 

•63B&0+03 

•65700+03 

.68NQ0+03 

•71800*03 

•82000*03 

•97500+03 

• 10770*09 

•12800*09 

• 235£,0*0fl 

• 235OO + t»0 

•23000*08 

•22800+08 

■22900*08 

•22000*06 

•20700*08 

• 16700+08 

•17900*08 

• 15800*08 

•33300*00 

•33300+wU 

.33600*00 

•33800+00 

•3N0Q0+00 

•3N3u 0 +D0 

• 352qQ*0Q_ 

•36600+00 

*37500*00 __ 

*38600*00 

•9199Q-05 

• 9 1 N9g-0& 

•92u70-05 

•92390-OS 

• 9289U-0& 

•93370-05 

.99990-05 

•97980-QS 

•99130-05 

•10109-09 


TABLE ORDER PHI OR S VS* CROSSECTION PROPERTIES 

•5000000-03 .39369?o+O0 

• 1910000+01 .I9U000+U1 •* 

PRomf( | table Order ' Phi - or J VsT dT$ 7 r TaUTed l o adS ~ fF“ T hFt aT~f "ph 17 f”ze”Ta »~m thetaT m“phj i 
oao IDENTIFICATION clues 001 uu 

•OOOOOOO vUUOuwOO 

• 0000000 • OOOitOOQ 

•O OOOOOO •ObbuJuG 


MATRIX X AND Y (transposed) magic output “ 


•9652012+03 

•OUwOOOO 

•OOOOOUO 

•OOOOOOQ 

• 1923609+01 

•OOOOOOO 

•ooooooo 

•ooooooo 

•0000000 

•1190158+07 

-.9929799+06 

-•6969033+06 

•ooooooo 

•8709523+00 

-•3265188+00 

•9797838-01 

•0000000 

-•1190133+09 

.9929692+03 

•6968986+03 

•ooooooo 

.3818^31+^0 

• 9 2 9 2J) 6 5 +jOO. 

-.9797826-fl*) 

,0000000 

-•2631215+06 

• 1089885+06 

-.2831699+06 

•ooooooo 

•7536525+00 

•3658080*01 

.9901813*00 

•9935527+00 

•OOwOOOO 

•COOOOuO 

•ooooooo 

• 196 7 355-0.6 

• QOOOQUQ 

•ooooooo 

•OOOQOOQ 

•0000000 

.7660599+00 

-•3165518+00 

-.6197199+00 

•ooooooo 

•6711261-07 

•9Q88875-07 

.5373813-07 

•0000000 

•32w9139+0u 

•6273815+00 

•2865207+01 

•ooooooo 

-•9565376-07 

-•5367868-06 

3900636*06 

•0000000 

•3081178-01 

-•1276265-01 “ 

•82 10928+00 

•OOOOOOO 

-•6170812-07 

-.9391769-06 

-.2167581-04 

,0000000 

-•96338 | 7+09 

•399Q957+Q9 

•9887319+09 

.. .•OQQgQQ.O- 

-.3731355-^)3 

.7^11099 99.-ja.3_ 

-.3092701-03 



TABLE C-2. (Continued) 


delta ■ jy 


DELTA~rr 


DELTA Ri 


"THET/rr 


DELTA TZ“ 


"DELTA 12 


' CEUTA - R2" 


THETA 2 


F0RCT1 


P? q94982*q9 


•GUOOOGQ ,0000000 

iI3FuZSo>i)T -TIT7 426 i *^9 

*TT7A»26T ♦09 77 8T2TO40Y' 

-•3989fl.| 7+09 *2719912+08 


*0000000 **. 2877599 + 0 ^ *0000000 

~5"*T98r^0^7 + o 9 *0 ODD 000 

“V2TI 99T3VQ6 
*> 5 ^ 99 T 6 ^oT 


• 0000000 

- *1392990+09 

“• 0794019*09 


• OOOOOOO 

v^oaHii*!}^- 


FORCrI 
HOME 1 


•OOOOOOo 

•0000000 


•ooooood 


“T0RC22 
F0RCR2 


•OOGGUOO 

•0000000 


HOME 2 


• oouooocr 


roouo joo 

“f.3 3802Soni9 
— rmT^fligT 
-•900r96S+o9 


“vaoooooo 

VI 176241+09 " 
”iVBX9 601i+o^“ 
- * 19 9 604T+G9 


lOuGOOO 0 
"" *39890T4 +o9“ 

•V 9 2 1 259 V+(j8 
' .5079005+09 


•0000000 

.20318^6*09 

•OOOOOOO 


,71TAT6 1+09 
•3909077 *Q ? 


•OOOOQOO 

,0000000 


•ooooodo ” 

,2380250+09 

••779299U+0* 

,9001965+09 


— •92 1 259 | +0® 
TODOoOOO 
-.1392990+09 


V1V9404T+09 

*&Q790qS*q9 

- . 0000000 

V9ooi 945 + 09 


•9^97232*09 

,2211195+09 


•2211195*09 

, 1211202+10 


segment symmetry check 

•9094982*09 

•0000000 

•OOOOOOO 

* OuOOOOO 

•0000000 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

• iO 0 UOOG+uT 

• 238 a 25Q + 09 

• OCGOUQu 

•0600000 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

rra outgo *oi 

•v 0 ^ 0000*01 

.7882683 + 09 

• OuOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

, 1 OuGOgO+qI 

,ToGuOgo*Ol 

• 1 OOOOOu + Q 1 

V9V4 9974+0 9' 

• oooooot 

•OOOOOOO 

•OOOOOOO 

• 000000 O 

• lOOoOOu+Ol 

n dooodo *oi 

• 1 0 O 0 OOO + O 1 

,ioo 6 ooo+gi 

*Zq2 r8S6+Q9 

•OOOOOOO 

•OOOOOOO 

• OOOOOOO' 

•“toggogo*oi 

t lti0iiOOO*0l 

• 1 000000*01 

, 1000000*01 “ 

. iddodoo+oi 

• 2380250 + 09 

•OOOOOOO 

•OOOOOOO 

•Todouoo*a i 

■Io 0 w 000 * 0 l 

rTooudbo+o » 

VT 0 aoooo*oi 

, l OOUOQO+OI 

*7 000000*61 

•9991232*09 

•OOOOOOO 

“VTOOGOO OVffT ~ 

• iodwoGG^Cl^" 

• 1 OOOOOu ♦ 0 1 

.roooooo + 0 r 

vtooqoqg+ui 

•lOOOOOO+Ol 

VI oooodo + ot 

, 1211202 * 10 “ 









•OOOOOOO 



SEGHENT LOAD - 

“MATRICES" 




-.802229 7* 09 
-•3235830*04 
•1577|22*05 
•OOOOOOO 

- 








* 8022274 + 09 
» • 9S8 9 899+Q 6 


••9280740*05 



TABLE C-2. (Continued) 


SC6HINT NUHKR 7 SEWINT "COWl J STSmOfTTreT 'RTSTD n T llWJ T5 So'«IcH ToAOiOaU) 

^nre stop otmT dipt step out* 

•1*24990+00 .7 is 3 9 80*00 0900000^01 0000000^03 *3924990-02 JT“ 


G E_OHC !« T_l NPU T_ VAR 1 A B L ES 

• jo 00 000*02 -> 9000000* (j | >000 0000 


ISOT 

NATL 

EbUA 

ThIC NOTH T FREE 

- .750*02 

LINE 

NUMBER OF TABLE COLUMNS • 

2 




MATERIAL PROPERTY 

table used 





•75000*02 

*4QOOQ*u3 

•43600*03 

•65700+03 

•48900*03 

*71800+03 

• 82000*03 

*97500*03 

* 10770*09 

•12800*09 

•23500*08 

•33300*00 

• 23500 + 1,8 

• 33300*00 

.230Q0+08 

•334Q0+00 

.22800+08 

•33800+00 

,22900*08 

•39000*00 

•22000*08 

•39300*00 

.20700*08 

.35200*00 

•18700*08 
>34400 + 00 

•17900*08 
.37500*00 ___ 

•15800*08 
J.384P0 + D5_ 

•9I9VQ-05 

•9)990-05 

• 92U70-05 

.92390-05 

•92890-Q5 

.93370-05 

.99990-05 

•97980-05 

*99130-05 

•10109-09 




TABLE ORDER 

PHI OR S VS. CROSSECT I ON PROPERTIES 




•39)4990*00 

•2500000*00 

•7843960*00 

•250w000*00 









•1910000*01 . muooo+oi 


PROBLEM 1 TABLE ORDER PHI Or S VS* DISTRIBUTED LOADS (F THETA* F PHI, F ZETA» H THETA, H PHI) 

LOAD IDENTIFICATION CLUES 001110 

* 0000000 tObOwOOO 

*0000000 • OOOyQPti 

•0000000 *0000000 


MATRIX X AND T (TRANSPOSED! MAGIC OUTPUT 


• 1*404894*03 .QQyGQuO *0000000 *0000000 

.0000000 •!2*’ a V 8 *04 -#|2??394*0* ->2 315395*04 

•0000000 -.5382275*05 .5382268+qS .959q47q+q5 

*0000000 -.1284 2)0*04 • 1 2j 920 B*Q4 .538 72 9 q+o5 

.43/2895*00 •GQyOOOO .QOyOQUO •OQQOQOQ 

. 0000000 * 8Q342 1 4*0fa -*3714755 + 00 73490 1 9*00 

•0000000 .334^949*00 .7qA7|28+o0 .3155775*01 

*0000000 * 1 927940-0 1 _ ^* 1 927957-QJ _ _ J 8 40222 4*00 

•0009000 - *Z4 34 521*04 ~ ' *243951 7+09* ~*927l3ljj*09 


•1252559*01 *0000000 .0000000 *0000000 

.JOUOOQQ *8714 949^011. _ -»33949C9 + qq .3154120-01 

•0000000 *4043817*00 .9Q59B87+Q0 -*1307307-01 

• >0000000. *8087 1 15*00 • 36 8791 9 *01 *9 347 999*00 _ 

•7887327-04 *0000000 *0000000 *0000000 

•0000000 *2410393-04 *53799I5-q7 *1045315-04 

•0000000 -*5905394-0/ -*9442410-04 -.7104423-04 

*UOOOgOO„ _ _-*J_L334Q4^U4 - ^7443870- Q.4 -*3828999-04 

• OOOOOOO " -*95551*09-03" -•9554974-03 -*5512374-03 


TABLE C-2. (Continued) 


DEcnrxr 

"tokct i nrrrm^u? 

FOrqZT' .0000666" 

F&FTCin 7 6000666 

•o006n66" 


~~ home l — 

~ rx >*cr2 •no^ma+6? 

TORTO .0000660 

T0RCR2 VooOOooo 

nroirtnz •ooooouo — 


TO . TA--ZI 
•OOOuooO 

72164829*69 

^ T 702 u 6 T 2 ^& 9 - 
*0000006 
~ ’ - 72T5 * 82 8 VO 9 
•79l»865*6fl- 

•72528171 +Q9 - 


" 0TCTA R7 

~ 70660660 

*'SB14Z2-h+ 0 8 
.WlTfoVO^ 
• *T36?5^1'*iiT 
♦ OO&OOOo ~ 
" , 584922 |* g 8 
*7276179^*69 
*72X89929*09 


m mrss "c 0Erri“crEinrs 

THETa ”! OELT a T2 

"" •” f62TXf6®*6T 
•0000 ooo 
• ooooooo 


— *056 o 665 
m * 26 2 qo 72 *6T 
• .!3«5'ST| Vfl» — 

* 7895777*69 ioooooocr 


•0606000 

* 282o6TT*q9 " 
— *11)T3T277qT~ 
"79q72789*Q9 


• 8 1 5899**08 
• 0000000 


' DEXTa'zT" 
"VSoOoOoCi” 
‘•72TOT3o*oT 

"•5'8~a *T22~ 7*67 - 
• 2 82007 2 *C»7~ 
•0600006 
• 2 I 04828 + Q 9 


•OOOOQOO 

.0000000 


«’.T<U86q7*Q8 
7 2528 1 79*09 


' OElT AR2 

706ac6oo 

• >9 18667408 

“-724oT*6l‘*09 

“TU23 < *2T*“oV“ 

•ooooooo 

^.7*118807*08 

“V2f*l5A22*0?~ 

•2275089*07 


THETA 2 

~ 700qqOq6 
-•2S28T 75*09 
*72|8W5*09 
'79072797709 

•ooooooo 

•2S281737Q9 

"7227 50 87 *6 f 
• 91 19800*09" 


U2798Ta7o7“ 
71X76066 *71 “ 
7 I 00666 D*qX' 
TTOOOirOff^oT" 
7rO60001> or 
no060Oo*oT 


•OOOwOOO 
~iTT0V«T*69' 
~7ro660oo*or - 
1 000006*67 " 


•OOQoOOv 


•OOOOCOo 
' 72 9 8T 996*0 9“ 

"7r 0 ooooo*£nr 


-_^E<t H JMT 5 THHETRY che ck 

t ooooooo .ooooooo roooTooo 


* T0666Q6* 61 VI 066666 *6 1 


.166566 |Vjr 
"7 1666661*61" 


•OOOOOOO •OOOOOOO 

• Ooooooo"-" “ .5600000 — 

71600600*07 787588 93T*oe “ 


•ooooooo 


• i5o00or*Q- 1 - . rooooor*oj ;"7T6oo6o6*qi 

7T666666767" 


77 oooooi*ol iT66666T*6 F 


•ooooooo 
76000000 
~76oo6qoq 
• ooooooo ~ 

’*7 166625*09 

loooooo“76T 


7660661^51 7T0oO00r*o I 71666000 *01 ^TTOOOOOO^O I 


• OOOOOOO 
•OOOOOOO 
•6666666 
•OOOOOOO 
-70000660 
“72^95722^09- 
' 71 000666+01 


•OOOOQOO" 

•OOOOOOO— 

7o666666 

•ooooooo 

•OOOOQOO 


•ooooooo 

• 9 1 moof&r 


• 006600 0 

••3498935*09' " 
*♦1582270*04 
•9284004*05 

•OOOOOOO 

•2499092*09 

*♦2030046* 04 

••9199024*05 


SWHEnT LOAD MATRIXES" 


TABLE C-2. (Continued) 


5C4«ENmu^fBER 3 

segment CODE 2i~~ 

-SEGMENT" 3“ OF 

REGION 2 (EQUA SANO«TCH CONE) 

\ 


TIC 

STOP 

otau 

OIFF 

step 

delta 


•2272T04+O2 

,2772784+02 

• 5000000*00 

.1000000-03 

,5000000-01 

!• 




geometry INPUT 

variables 





.7853980+00 

,0000000 

.0000000 




7 rS0T MATL 

EMUA THIC NOTH T FREE 

- ,750*02 line: 

NUMBER OF TABLE COLUMNS . 

2 


material property 

table used 

' ■ 



“ ,75000*02 • 40000* o3 

•23500*08 ,23566**8 

•33300*00 ,33300*U0 

•91990-05 «9|990-b5 

•63800*03 ,45700*03 
.23000*08 .22800+08 
>33600*00 .33800*00 
.92070-05 .92390-05 

,48900*03 

,22900*08 

•39QqO*oO 

•92890-05 

•71800*03 .82000*03 

. 22000*08 .20700*08 

.39 3OQ+0G • 352JJQ+00 

,93370-05 ,99990^05 

,975g0*03 

,18700*08 

£.34400*QQ 

,97980-05 

•10770*09 

•17900*08 

_i37S0Q*M 

•99130-05 

.12000*09 
,15800*08 
• 306OQ*OJL 

,10109-09 


_ TABLE ORDER PHI OR S vs. CROSSECTiON PROPERTJEJ 

•2272484*02 .27 7 28 84 ♦02 

• 2400000*00 t25flOOQQ*QO 

• 1010000*01 . M 1 0000*0 1 


PROBLEM I TABLE ORDER PHJ Or S VS. DISTRIBUTED LOADS (F THETA, F PHI, F ZETA, N THETA, M PHI) 

LOAD IDENTIFICATION CLUES bOIIIO "" " “ ' 

,0000000 .0000000 7 “ '' ' . " ' 

• 0000000 .UOQO QOO . ' 

• 0000000 , 0000000 ' 


,3977992*02 

.0000000 

,0000000 

,0000000 

,4717342*00 

.0000000 

,0000000 

.0000000 

,0000000 


MAT RIX X' AND Y I TRANSPOSED) H AG ( C OUTPUT 

•oouoooo •dooouocT ,0000000 • 1220200 * 61 " ,6006600 ,6600666 .0000000 

*_B 3 v 29 B -»83929 BQ*q5 -.222938s+q 4 _.QOO0flQ0 .95 38139*00 • 5_9 92953-JJ __.9 2282.9 l.-Qj 

8392980*05 .8392977 + 05 “ ,2 229305*04 .0000000 #9410410-01 *995q755*00 -#9228290-01 

1994749*04 . 19 96748* 04 .2927 7.00*04 *0000000 .Ll 2409J 3*flgi .96 IO.90 B*qI _. 903000 1*00 

*0000000 • OODObuO .000000b ,1031032-05 .0000000 *0000000 .0000000 

__ 899 3 42^0 0_ -.702*03 5 - 0 1 -* I 7298Q5*q<t _ ♦ QOOOqQQ, 099401 9- 0 4 * 397 1 32>-j)7„ .3137892-07 

.9157552-01 .7781009+00 ,9212019*0) .QOOQoOQ -.2087343-07 -.2 d511q9-oS -.1)90504-05 

.39*5791-01 -.3945790-0 ) .89 99191*00 • QOQOoQQ - .23252Q9 -q7 -. 12 72288-05 -.9 *073 19-04 

-.9 ly9437*09 .9I09434* 0 9 .9878749*09 *”,0000000 -.7002359-03 -*2297933-02 -.1700453-02 


194 


TABLE C-2. (Continued) 


- 5TTTrsrSS C jj ETrl CTCnTS — 



— ottmrri 

OtTT A zr 

— dtlta^ri — 

. ” THET A 1 

OKTa ”T2“ “ 

6XLTAZ2 

T5ttmT2 

“THETA"! 

roRcrr — 

* t l*ilZ> + 09 

*UuouuOJ 

• 0066666 " 

*0000606 

-t 97T Jfl0 7 +65 

*6000606 " 

•0060000 

•0000000 

toitczi 

*6000000 

7T9 7230**09 

-.ea25T2?+o8“ 

“ *.1790511+69 

*0006000 

ri'9T236* +6 9 

.1078920+09 

-• 17H09 99+69 " 

TOTTCRl 

•6000666 

-*r,80Z5l29*g»- 

-*T869T61+u9“ 

— -7T* *7581+09 “ 

“6666666 ‘ 

*8825129+08 

-71T32379+09 

"77l 1 030 3* 7 7 Qt 

nunc 1 

•OQOOwwO 

-*TT965| 1+09 

**•1 447583+u? 

*1701 71**69 

*0000000 

* 1 79Q5 1 1 +09 

*1*01127+09 

•9073108+09 

F0RCT2 

^TT7t3TT5+or- 

— *0000300 

" *0000060 

*0600000 

"7 86 2*157+08 70000600 ' “ 

*0000066 

"70006660 

“mcir — 

"•6060060 

•*•1972309+09 

*88251 I9*y8 

* 179 O S09+O9 

•6OO60OO 

*1972369+09 

* , 1'07 891 T ♦ 0 9 

.1790997+09' 

F0RCR2 

,0066660 

’ - *ro7mr+6?" 

**♦ l932-*7l+09~ 

71661125+69 

•0000000 

107S9”| 9+69 

“72TS2T75+09 

•T9609T3+69 

-BTWT"2 

• 0000060 

-*1790997+69 

•*14103*5+69 

*9073109+09 

•0000000 

*1790997+09 

.1906993+09 

• 87913***09 





SE6HEHT SYMMETRY 

CHECK 





•1195127+09 «QoOjO 00 *b00u00u *0000006 *0000000 *0000000 *0000000 *0000000 


*160uoog+oi~ niifruoivu? *0000000““ *0600600 " *0000000 *0600000 *0606060 70606606 

noo6u6o*oi” «io0w6ou>6i *T8XTm+o"9“ *6000600 *0060000 *0000060 "" "*0006066 *0600000 

rroo6oeo+oi~‘ vwowuu6+oi rio660Qu>or . 7 7oiTiT*of *6060600 *6066606 *6000606 *6066660 

"•1600061+01 *ioO6*)UO+0l *1 660660+61 *»o00000+01 *802^157+08 *0000000 *0000000 *0000000 

71666666+01* lOOtfOul +61 _ * 1 00006 1 +01 " * lo6060l+0l *1000000+01 ~ *1972369+09 *0066660 *0000000 

77060000+01 • 166666 P+oi " VI60606 f+Ql 7*666661 +61 *Tooooo6+6T 71666666+67 .22928T5+Q9 •0606066"' 

— .VOOOOOu+OT *100wu6T+wi *Iu00GoT*0i: 71660001+01 *1 000060+01 — ".ToodOOff^O 1 " " 71 000060+ 61 " ,I7913*4+0T" 


•0000000 
' *39948g8+03 
-*31939*4+04 
• l •472*5 + 04 
*000 0000 
-•399**55+03 
«*37t l l2lf^ 
'••2215530+04 


SEOHE*T LOAD HATH ICES" 




195 


TABLE C-2 


( Continued) 


tTC 


mwvrr^oo^i 


-.TT 7 mv*Qr 


Stop 

~ 7 jrm*ktQr 


lEwwrr or region z ceuUa WcB 'cONrj 

0JFr - — 


OTVu 


step 


DELTA* 


* 50 OOOO 0+00 


# i 000000-03*" 


* * 0 00 000 - 0 f 


1 • 


J*put variables 

♦7**398 0+00 lOftgQBoa *0000000 


I sot 


maTl 


“Toua 


THic 


NOTH 


T FREC ■ *750*02 LINE 


nuhber of tablecolunns ■ 2 


• 75000+02 

•23560+08“ 

* 33 300*00 


MATERIAL P ROPERT Y_ T A_BLE USEO 


•*0000+tf3 
• 235 oo* 4 |g 
* 333 qo *oq 


* 438 00*03 

^2*000*0* 

*33A0Q»0q 


»A57°o*o3 

22800 * 0 * 

33800*oo 




• A Mo 0*03 
•22*00*0* 
• 3AOQQ*po 


*7|8go*o3 
• 22000 * 0 * 
• 3 «»3og*po 


•?337q*0S 


• *2000*03 • *7*00*03 *10770*0*1 «12800*Q9 

•20700*08 *18700*0* *l7A00t08 • 11*00*0* 

.•3S*Q0*0fl — *,26 800*00 ,♦37500+00 *3*400*00 

•99990-05 • 97180*05 *99) 30-05 ~ .10109-09 


•2772484*02 *3272884*02 

_^ 2 > 00000*00 * 2800000*00 


,I*91E OROER PHI OR S yS« ^RQSSECTJON PROPERTIES 


•1910000*01 *1910000*01 


XOAD IOENTIf ICAlIQN^CtUE^ t0 *° S «' ^HET*, F fH| , F «T*. VthEI*, Tfh, , 


•ooooooo 

•0000000 

•0000000 


•OmOoOoO 

. _iOlip 6 O 0 fi_ 

•0006000 


• 1704399602 

__*qoojQoo& _ 

• ooooooo ~~ 
•ooooooo 

• 7177047600 “ 
•0000000 
•0000000 
. *0000000 
•0000000 


•OtiudCOO 
• 5935800*08 
-• 593579 **05 
-• 1922731*04 
•ooooooo 
• 9 gS 5 |o 5 * 00 _ 

• 3004 To 9 -o'| 
. 29 * 8 * 99*01 
-• 99 / 4147*09 


matrix X and y 


•ooooooo 

_ 7 JlS 9 A 5798 * 05 _ 


•5935794*05 

•1922731*04 


•ooooooo 

*» 1 5597 30*04 


•OOOOOOO 

->S*28S5*-fl| 

• 8171579+00 

♦29*8*9*-OI 


•9974)45*09 


(TRAN SPOSED) MA*IC 
•T 1 1 *09*4*0) 

_ • OOOOOOO 

•1559729*04 *0000000 

♦*0*7752 *04 *O0UQpbp 

•I 097001-05 
•OOOOOOO 
•OOOOOOO 
•OOOOOOO 

•ooooooo 


•ooooooo 

»• 1930*49*00 

•9337347*oi 

•_*7 33*2r*Q 0 

•12032*5*05 


OUTPUT 

•OOOOOOO 
. .95*4859*^ 

•9131909-01 
• 1 102729*00 

•ooooooo 
•3997421-04 
-•2517290-07 
-• 2 _® 24 u 03 ^fl 7 _ 
-•9994155-03 ' 


•ooooooo 

„ .*3.7.9 2 350?0.l 

#9420745*00 
•95 959Q l»ol 
• OOOOOOO 
•32*3319- 0 7 
-•20*4*72-05 
-^•i*t 7307 ^fl 5 . 
-•2738900-02 


•OOOOOOO 
•2*37495-01 
-•2937499-01 
-.•?.*3mS*O0_ 
• ooooooo 
•2400927*07 
-•121*039-05 
"•_ 999745 o; 04 . 
*•2172989-02 


TABLE C-2. (Continued) 


STIFFNESS' COEFFICIENTS 



DELTA T 1 

delta zi 

DELTA Rl 

THETA 1 

'DELTA T2 

DELTA Z2 

DELTA R2 

THETA 2 

FORctJ - 

• 1 38BV7 / + 

.uOGuiicO 

•OOoOGQQ 

•tfoDOOQG 

-5,| 1 74A15T6T 

. ooCToOoo 

.OoffoOoo 

" VOO OO OOTJ' 

FORCzl 

•OOdOuuO 

*234 , tu96+y9 

-•l079SMZ+y9 

*.2{|87G0I +j9 

•OOOOOOO 

-.236*4096+09 

.1275332+09 

-.2067389+09 

FGRCfU “ - 

•OOuuoOG 

-• Iti79&92 + w9 

.2233Gg*4+u9 

-.20073 13*09 

*0000000 

.107 959 2+09 

V f 23 3fl 7 32 + 09 

-.2181138+09 

""WOKE - l - 

• GOOOuGG 

-.2q87*16|+i>9 

-.2007313+09 

.9328858+09 

•0OOUQQQ 

. 2 0 8 7 0 6 1 4 0 9 

.195 152 2+09 

" 7 *48 9 *47 0 2 + 09 

"PORCT2 

*.ll764|3+i,9 

•OOOOOOO 

•OOUOOOO 

•ooooooo 

♦99A7H07+08 

.ooooooo 

* OOOOOOQ 

• ooooooo 

FDRCZ2 

•aOwuutiu 

-,2369o93+u9 

. I0795hi+o9 

.2087058+07 

.ooooooo 

.236*4093 + 09 

-.1275330+09 

.2087381+09 

“ FUlfC"R2~ 

'7g6G6uOO 

“ .1275330+09“ 

-• 2330^29+09 

» 1951526+09 

•OGOOOOO 

•* 1 2Y5 33090 

.2622*431+09 

.2239*499 + 69 

HOHE Z 

•uQQGUOU 

- • 208738 | +u9 

-.2181135+09 

.9898695+09 

•OOOOOOO 

• 2Q8738 1 +09 

.22399*49 + 09 

•1091755+10 


5 E G ME N T SJTHM E T R Y C H E.C_K 


• 1388977 + 09 

•UOOuOOO 

.ooooooo 

•ooooooo 

.0000000 ~ 

•OqOQOoO 

.ooooooo 

.OOOOOOQ 

.1000000+01 

•2369096+09 

.ooooooo 

•ooooooo 

•ooooooo 

.ooooooo 

•OOOOOOO 

•OOOOOOO 

* lOOuOOO+Ol 

•loOwOOO+Ol 

.2233009+09 

•ooooooo 

. ooooooo 

•ooooooo 

" .ooooooo 

•ooooooo 

•ToOoObO+oi 

•iobuOoo+oi 

. rbobbob+bi 

•9328850+09 

•0000000 

•OOOOOOO 

•OOOOOOO 

“.ooooooo" 7 " 

.roouoor+oi 

• Iu0ti000 + 01 

. I Otf oobo+oi 

• loboooo+oi 

.9967909+08 

*0000000 

•ooooooo 

•ooooooo 

•1000000+01 

• Io0w0ol+Ol 

•TooOOOi+bl 

•TGOwOoT+Or 

roooooi+oi 

.la00U0l+0l - 

•loouooo+oi 

•*349090+09 

.ooooooo 

•ooooooo 

. 1000000+01 

.Tbaoboi+oi 

. Toooboi+oi 

•loboooo+oi 

• loboooo+oi 

.T422931+69 

"" .ooooooo 

f lUUJUOu+Q 1 

. louoooi +01 “ 

. 1 00006 r+0'1 

"7 >1 boobbo+ oi 

.ToOOOOO+OI 

* 1 000000+0 1 

• 109T755*To 

+0000000 

.9730536+03 

-.9593188+06 

.2721627+04 

•OOOOOOO 


. 

SEGMENT LOAD MATRICES 

- 


— ■■ 

•*9730379+03 
-.5373009+04 
-.31 92489+06 

. 

.. 

. . 







TABLE C-2. (Continued) 


— "T-*“ StfiWtNT NUHBCR ~5 SESHENT^CQDE | 

.... - t tc stop 

— -- 7 -g-ji9BO*00 t|!780t7«0>' 


^GHENT'S" OF R'ECIOn 2 <E«Ua SANDWICH SPHERICAL) 

rt'AU ""Dirp STEP DELTA 

“it boljtbo-bi *To o oobb-03 739 i a ttb ^ 02 f. ~ 


oeometrt INPUT variables 

♦ 3272784*02 <10000 00*01 #0000000. 


ISOT HATL ' EOUA" THTC NOTH" T TREE ■ <750*02 LINE NUMBER Op TABLE COLUMNS ■ 2 


MA TERIAL P ROPERTY TABLE USED „ 

*75000*02 <4Q00ii*o3 •j4*800+03 <45700*03 <484qo*o3 <7I8qo*o3 .82000+03 <97500*03 *10770+04 

<23500+08 *23500+08 *23000 + 08 <22800+08 <22400+08 *22000+08 *20700 + 08 *18700+08 <17400+08 

— *3^300+00 *33300+tt0 »33 AQ Q*uq <33BQ0*QQ <34 QqO*oO <343op*pQ <3S2 qd+DO _.<3AA0Q+QO <37500*00 

t9l49Q-QS *91490-05 *92070*05 .92390-05 .92890-0® *93370-05 *949fO-OS *97480-05 <99|30-05 


TABLE ORDER PHI OR S VS* CROSSECTION PROPERTIES 

<7843980+00 <1179097*01 ' * - - — 

^2>00000+00 *25OMO0jU*OO • ~ 

• 1410000*01 • 1 4 loUOO+OI 


pr °8LEM 1 TABLE ORDER PHI OR S VS< DISTRIBUTED LOADS if THETa, r.PHI, F ZETa, M THETA. M PHU 

LOAD IDENTIFICATION CLUES 001110 

Vbbuoooo - Vooobbbb ■ * ■ 1 ' ‘ '■ • 

♦ 00000 00 ♦0000000 _ 

♦ 0000000 ♦UDOoOCO • 1 “ " 


MATRIX X and r (TRANSPOSED) 1 C OUTPUT 

*3182274-14' *0000000 *0000000 tuQGOOOO .1306544*0) *0000000 *0000000 *0000000 

tODuOpOO *3474Q7 4*0S -.8874809*05 -.7 105885*04 *0000000 .•97.7_0.5_3_l +ftfl *8 ^4J 5Q4*flfl _ _ * 3SSQ7QQ*0p__ 

•0000000 -*3474044+05 <8874789*05 *7105877+04 <0000000 *3295097+00 ” -.2729534*00 •73550497+00 

iP.OjilPPP -«3flSQ705*Q4 <7345027*04 <32 52412+07 _ *0000p00_ l 273H54J+0! <8912Q39*qi *+2293149+00 

<5857859+00 *0000060 *0600000 <0000000 " ’ <247S|f2-05~ " *obboobo~ *0000000" .OOboOOO 

_ # _°-06®.6pP • 72 .*A 7 J 4 ^06 -<3 295097*00 - <243832|*Ql *QOOOOOQ *1253288 -q5 <4214281-05 <13)8328-05 

*0000000 *7443402+00 -.4359392+00 <7025119+01 *0600000 -*3992970-05 -.3130474-04 -.4459524-05 

*0006 006 * 1470753 + 00 -.355Q497 + QQ -<300 97)4 + 00 <OOQQpQO -* l3l8328-fl S -.733488 9-0 5 902Q8 ) Q-Q4 

<0060000 -.4932839*04 *1473731+05 <I08343|*04 <0000000 -.2Q73O34-01 -.1552212+00 -^*4944448-01 


• 12800+04 

• 15800*08 
<3SfQQ+00 

• 10109-04 


* TABLE C-2. (Continued) 


STIFFNESS-COEFFICIENTS 



DELTA Tt 

DELTA Z1 


THETA"! — 

0TCTX_T2 

delta n 

DELTA R2 

THETA * 

TUircn 

.74/57y2+o« — 

«U0D(j0o0 

*0000000 “ 

•do Dodd 0 

-.587972S+O0 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

rontzi 

•UOUuUbO 

rr i +0?— 

• *mos»2*o r~ 

• •T82?f5 9 7 +qT“ 

•ooodooo 

— TT1 59831+Q9 

• iO3*frd3+O0- 

• 9333730*00 

"F0RCA1 

• OOOilQOO 

• • 0 1 40592+06 

*57517 72^' 

-•2Q0I92S+Q8 

•0000000 

*AlAOd72Xofl 

•,5119793+00 

••01 09023+0* 

HOHE'j 

•OOOOOOO 

— -.902959 1+OB 

*. 20 «T^ 2 H +08 

^7q9S6QB+o9 

•OOOOOOO 

•9829599*08 

••1020073+00 

•10952197Q9 - 

TOWCT2 

-T50T97THX^8 

*0000000 

•OOOOOOO 

•dgooddd 

X9496XT 

tOdOOdod 

tOddodod 

Tooodood 

rorcz2“ 

•dddoood 

ri5W30*09 

,W« 5*0 4“ 

798295^2+08- 

’ “• dodoodd 

•7|W30*0» " 

T ,803 9097*08 

779333030 + qT~ 

F0RCR2 

•OOOOOOO 

,floy*ro93+o8 

-•51 19787+08 

-• 16200^0+00 

•OOOOOOO 

- • 8039094+08 

•8119120+00 

• 125109*70^ 

HOME 2 

•OOGOudd 

*^3X531+60“ 

-•smsa+oB 

•1445217+0* 

•OOOOOOO 

“ -*9333837+08 

• 125 7098009 

• 013092 7+dT 


SEGMEN T symmet r y chec k 


•7075702+08 

•OOOwGOG 

• OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

rrwoooo+oi 

“Tl 159 81 1+69- 

•UOGUOOO 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

• OOOOOOO 

•OOOOOOO 

•TDOdOdd^dl 

Tiodddoo+df 

75T5 TT72 + 08 

• QoOOGQQ 

•oododoo 

•OOOOOOO 

•OOOOOOO 

•oododoo 

• 1000 Q 0 Q +01 

• idddddd+dl 

• iQOuOOu + Ol 

,5O9’50dX+o9* 

•OOOOOOO 
♦ 9 996 3 1 3+d0 
'TToOddcTO+ffl 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

,0000000 

“ tTODdOOl +0 1 

Tiududoj+O 1 

• loodddu+oi 

•ludoood+ol 

•OOOOOOO 
" .nTTffld+09 

•OOOOOOO 

•0000 odd 

• 1000000+01 

• IuOdOol +01 

•roouooi+oi 

• Ty 00001 +01 

•oodddoo 

• 1000000+01 

•TdduooT+dl 

•icdoooi+oi 

•1000002*01 

• 1000000 + 01 

• 1 000000+01 

• ill 9 720 + 08 

•OOOOOOO 

,1000000001 

“noOdddT^OT 

"VrodddoT+dl- 

noooooi +ol 

•Todoooo+oi 

•roddood+oi 

n do dodo* d! “ 

TTlToTZ r+09 “ 









•OOOOOOO 



~St GHENT LOAD 

matrices 




•3323390+Q6 

••1915471+07 

•2019827+07 

•OOOOOOO 

■ 



- - - 

■ - ■ - - 

- • ■ — 


-.3323310+06 

-•1990601+07 








-•3802878+07 
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TABLE C-2. (Continued) 


<*i 



INPUT 

DATA FOR SC SHE NT' 

COUPLlNfi 

REsiON number 

2 NUMBER OF 

SESMENT JOINTS 

6 NUMBER of kinematic links 0 


SE8WENT 

JOINT ( 1 > 

JOINT *J 1 

RZERO(J) rzeRo(j) 

1 

1 

2 

,9010000+01 ,1282483+02 - 

2 

2 

3 

,1282683+02 ,1607103+02 

3 

3 

9 

,1407103+02 • 1 94Q454+Q2 

9 

9 

5 

,1960456+02 ,2319209+02 

5 

5 

4 



roinrn 

"roircxr 


FORCR'l 


BORE 1 


FORC IZ 


DELTA Tf 
. B05/7 74+QB 


•OOOOuOQ 

•OOOOOQO 


•00010000 


•OOOOOOO 


™rr 


vmwownr 


“"'DELTA ZT" 

"•OOtiiiuOO 
. !777ao2+08 
~* 1722892+08' 
-•5310269+08 
•OOOOOQO 
"-•177 77? 7 *08 ' 

• 1988040 + 08 
' • 2259298+08 


DELTA" RT“ 

•ooooooo' 

‘•I 7228h2 + q 8 
.1 17 l"*n 0 + 09 
• I 167299+uB 
•0000000 
•"I 7 2 28 37V 0 8 
1319090+08 
■ • 1 8 1 0 1 8 2 + 0 8 


RES l ON "5TI FFNE5S 

Theta^'i 
*0000000 
” -•ff3l026S+08 
•Tli72^M+o8 
• 297<*997 + q9 
•0000000 
.'53102R8 + 0S 

*•9545807+08 

-•6577593+08 


MATRIX " 

“0ELTa"T2 

-.2*9751 l +0®~ 
•0000000 
.0000000 
•0000000 
•71H9265+07 " 
"'•QQQOOOO ’ 
•OOOOqOO 
•oOOOoQO 


_ Wlta — zT 
TOoqooqo 

-71777799+08 
7l 7 22 ff3 9 + o4 
.5310255+08 
*0000000 
•V77T7Yi+bfi 
»• 1 9B8Q60 + Q8 
p,225H2&0+08 


DELTA HZ 

.ooodbooT ‘ 

* 1968061+08 

*7lT99092V08~ 
-• 9565613+08 
•OOOOOQO 
-.IHBBO'AO+Or 
. 3309063+08 
' .9l9¥9bM+d8 


THETA 2 

“Voboodoo" 

“ .2259251+06 
"-^Y8idi>9Vo6“ 
-•4577402+0? 

’ 70000000“ 
"772 2 5" 9" 2 50+ o’8~ 
" *919 5109 +06 
.5103030+09 


REfilON SYMMETRY CHECK 


.6057776+06 

•OuOuOOO 

,0000000 

.OuOQOOQ 

•0000000 

•0000000 

•0000000 

•0000000 

, 1000000+01 

•I7778o2+u8 

•uooooou 

• OuQQGQO 

.OOOUUOti 

■OOOOOQO 

,0000000 

•0000000 

, 1000000+01 

tlOOwOOQ+Ol 

, 1 171910+09 

•uoooooa 

.ooouooo 

.0000000 

.0000000 

•OOOOQOO 

, 1000000+01 

, toOuOOO+Ol 

, 1 000000 + 0 1 

,2979997+09 

•oooooou 

_ *0000000 

,0000000 

*0000000 

* 1000001+01 

* lOOoOQO+OI 

_• lyOoOOu^Ol 

• loooQoq+oi 

,7 199265+07 _ 

+0000000 

+0000000 

•0000000 

• 1000000+01 

* luOuOOl+Ol 

♦ lQuoQ0l+01 

, 1 00000 1+01 

, 1 000000 + 0 1 

.1777799+08 

+0000000 

•OOOOQOO 




to 

o 

o 


~rrffO*TOilTJ^iai ' *iuGuGwI *01 .iQOtiOoT+Ol 
*l"06000ff*0l ’ •l6Gu60I*01 * 1 QQOOG I +o i 


•9123047 *06 
195|TV2^07~ 

_rj.J_2 9994.4 
•0006000 
**9W3dl«t*04 
-•i95<,3S0»07 
*33 H 7 3*07 


TABLE C-2, (Continued) 


• l&OOOOl+OT ■ VI 000000*01 VVoP006o*(n •TJo'f o 43*0 8 .00000 60 

•1600001*01 *1000000*01 *1000000*01 *1000000*01 *5103030*09 


R£filQN CO AD MATRIX 



TABLE C-2 


( Continued) 


REGION NUMBER 3 

THERE ARE 3 SEGMENTS ANO | KINEMATIC LINKS *1 THIN THIS REGION 



TABLE C-2. (Continued) 


seonewt nombcr — r segment code ir sitshent" r onESiON-'j teoujtsanpmch spherical) 


rTC - STOP DTAU" OfFr STEP ~OCCTA~ 

rnrrjmi oi rrs tqt * a ♦"or tcto&o otr* 0 1 ttooWoo^os tsvtat? 0 - 02 n 

fiEOHETRT INPUT VARIABLES 

*3272 784 *02 ♦ I 909000*01 •0000000 _ _ 


~STTF~ " PROP 8LAN ST 10 NOTH T FNEE « ,750 + 02 U NE NUMBER OF TABLE COLUMNS ■ 2 


MATERIAL PROPERTY TABLE USED 


•75090*92 

•99009 

• Ow 000 

•00900 

•00090 

•OOQOO 

*23590*98 

•99900 

•99099 

•00909 

*90090 

• ClOOOo 

•23599*98 

•99999 

•9U900 

•00009 

*90000 

•OOOOQ 

*33390*90 

•99909 

• uOOOQ 

•00009 

•00099 

•oouoo 

•91H90-05 

•AW 000 

• Ow9i)9 

• QQ00O. 

•90090 

*00003 

•911*0-95 

•99909 

•90000 

•00900 

*00099 

•OOUuo 

*17414*98 

• v990v_ , 

_ *9wU09 

•00009 

,00006 

*00900 

*23590*98 

•09999 

•99990 

*00009 

•00090 

•00000 

•23590*98 

•>.0999 

•99000 

. ._iP00pO 

•oopop 

•00000 

•91190-95 

•U9990 

•9U900 

•00009 

•90090 

•00000 

•91190-95 



• 99909 

. .150000 

'PPOwP 

. *90090 


•00000 *00000 *00000 *00000 

*00000 *00000 *00000 *00000 

• ooogo *00000 _.*JPO0.oo *poooo 

•00000 *00000 *00000 *00000 

jtooooo . *oooqo tjumofl jOOOPjl. 

•00000 *00000 *00000 *00000 

•QQQQO *00000 * ooooo, . _ *ooppo._ 

•00000 *00000 *00000 *00000 

*00000 *00900 *00000 . ... *QO£OJL 

•00000 *00900 *00000 *00000 

.*00009 ... *QQ9P9. 100999.. 1 *9090JL_ 


• I 1770V7+OI 

• 1321700*08 

-j-isu ........ 

• H8MG0*08 
•6898090*97 

-. 9 l 7 i 09 w *07 

_-_*305S009*07 

-•1105109*08 

^UA 909*07 

•OOOuOOO 

••1731009*07 


• 1571 796*9 1 

• 1321799*98 
. •»♦ ROlw 90*07 

•17A239u*98 
• 8898999*07 
-*9|7*»909*07 
• * 3 oS 5099*97 
^•1717509*08 
•4|28u9U*07 
•UuOuOOO 
-*584*090*07 


TABLE ORDER PHI OR S VS. crossection properties 


PROBLEM t TABLE ORDER PHI Or s V5. DISTRIBUTED LOADS (F THETA, F PHJ, F ZETA, M THETA, M PHI) 

LOAD IDENTIFICATION CLUES O0M1O 


•OQOuOOO 

*0009000 

* 006 0009 


•OwuwOpO 

•UoOwOOO 

•OOOwpOO 


i 


THE STRESS CLUES ARE SHEL STRI ShEL SHEL 
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TABLE C-2. (Continued) 




-iJtejtaPJlft 

+ * 108w000+(il moouu+ui 


.4*2U00U-01 mb7>qoq+mjq 

• 2500000*00 * 2500000+410 

• 1910000+01 *in*iuoo*m 

•2500000+00 *2500000+00 




__ J**I*|X__* * ND V (TRANSPOSED! MA51C OUTPUT 

•4198191-15 *0000000 *0000000 *0000000 *1082393+01 *0000000 *0000000 *0000000 

•OOoOdOO *5031447 -01 385 4194+0 5 -.3149924 *04 *OOUOggo *9Q22242*J}g *371109.4-01 *1109803*00 

• bOiiOOOO **121 9544+00 *~93u9Su8 + o5 .7451495*04 *0000000 *9399586*00 <**8958985+01 +. 2447223*00 

-JlOAWOOO ^*.14_I7_939 + 01 _ ,t 7 7 3 ?S 16+Q.4. ,3539 6>6*Ql *0000000 «.30m&8*Jil i7J_59499+iil ... .+*.514.7777*02.. 

•8535523+00 *0000000 *0000000 *0000000 • | 399H7S-Q5 *0000000 *0000000 *0000000 

*0000000 *65355 29+00 -*399S S9Q*QQ +, 2933966+01 *QOO0oQO *4914312-04 *1805250-05 *7102135+04 

•OOUOCOO .3535558+00 +*2429545+00 *839'393t+01. *0000000 -*1777515-05 -*2377822-09 -.9825473+05 

,0000000 *729946 8-04 +*3l7932l» Q0 +*20 85940 +00 *0000000 M90U23Q-04 +*54lQ493+Q5 -*497l590+Q4 

•0000000 -*9045299-01 *2791534+05 *199935q+04 *0000000 +*5248912-02 -*1958451+00 +.58Q02B1+Q1 
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STIFFNESS COEFFICIENTS 



DELTA T | 

DELU l \ 

DELTA R 1 

THETA 1 

delta T 2 

DELTA 22 

DELTA R 2 

THETA 2 

~nwcn 

• 1523BT7+09 

• OOUUuLO 

• QCToQOqq 

•Ooooooo 

1 *407022 + 09 

.ooooooo 

•ooooooo 

•ooooooo 

F0RC2I 

• OOuOuuO 

.2208007+09 

- • 36o3667 + o^ 

-.1575367+09 

•uUOOoOO 

-.2208000+09 

•5056938+00 

• 1093*409 + 09 

rofrcRi 

• uOuuouU 

- * 3 6o 3 66 7 + 0 8 

. 3q50566 + u0 

-■ 725^590 + 00 

•ooooooo 

•3603666+00 

«• 19501 18+00 

-.1 19583M+Q9 

fmari- 

• UOGuuIhJ 

-.157^367+09 

-.7250599+08 

.0102H0H+O9 

•ooooooo 

. 1575360+09 

• 3b 33 5 36+08 

•2321612+Q9 

TURCT2 

-.1607022+69 

. OOuuuOO 

.0000000 

.0000000 

• I 300657 + 09 

•OOOOOOO 

•ooooooo 

•ooooooo 

T0RCZ2 

• OOOuouG 

-.2200 066+09 

• 360366M + 08 

.1575367+09 

. ooooooo 

•2200007+09 

-.5858939+08 

-.1893680+09 

~Fwcfnr~ ' 

• QOudouo 

.5058935+00 

-. 1958 T 17 + 00 

• 353353*4 + 00 

• ooooooo 

-•5050939+00"” 

.*» 00*4 063 +00 

■.'1665317+ 07^ 

HOME 2 

•uOuuodU 

• 1893H66+09 

-.1195833+09 

• 232|*»09 + q9 

.ooooooo 

*>• 1093*400 + 09 

. 16*4531 7+09 

•1096511+10 





SEGMENT- SYMMETRY 

CHECK 





•1523817+09 

• OOUvOOu 

•GOuwGOu 

• ooooooo 

•ooooooo 

•OOOOOOO 

•ooooooo 

•ooooooo ” 

•lOOuOOO+Ol 

*2280^07+09 

• uooouoo 

•ooooooo 

•ooooooo 

•dooodoo 

•ooooooo " 

,0000000 

*1000000+01 

• lOOwClOO+OI 

•3^50566+08 

•ooooooo 

•OOOOOOO 

"Vooooooo 

•ooooooo 

•ooooooo “ 

tTOOuOOu + o f 

• liiOwOOO^O 1 

. IgooOqo+oi 

.B10T606+O9 

• oqOuqou 

•OOOOOOO 

•ooooooo 

•ooooooo 

•1066001*01 

• lQOuOOO+Ol 

• loOuOOO+OI 

• luOOOOO+OI 

• 1300657 + 09 

•OOOOOOO 

•ooooooo 

•ooooooo 

• 1 OOOOOu+ul 

•lOOuOOl+Ot 

• 1 uOoOOu + O 1 

•luOOOOO+Ol 

•loooaoo+oi 

.2280007+09 

•ooooooo 

•ooooooo 

rrouoOuO+oi 

* roduooi+oi 

• l00000u+01 

• ioooool+oi 

• Iooouqo+ui 

• fbooood+oi 

* < fdo 1 *d 1 ^*oB 

*0000000 

•TOtigOOO+Ol “ 

•100w000+01 

• lOUOOOl+Ol 

• l 000001 +01 

•luOOOOO+OI 

' *1000000+01 

• 1000000 + 01 

•1096511+10 

•ooooooo 

"•7127301+06 

••3290770+07 

•5713017+07 

•OOOOOOO 



S E 6 ME NT LOAD 

“MATRICES 




•*7127201+06 

••3628082+07 








-.7713126+07 









I 
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TABLE 02 


( Continued) 


, . segment number 

2 SEGMENT CODE 3i 

“ segment 2 of region 

3 (EGUa SANDWICH 

CYLINDER) 




TIC 

- - 

STOP 

DTAU 

diff 

"step 

DELTA 

- . -* 

. .. ■*— ■ 

• )oooood+o2 

• l SO o do 0 ♦ 0 2” 

^>5000000 + 00 

• 1 000090-03 

•5000000-01 

i. 







GEOMETRY INPUT VARIABLES 







• 327 2_7 86 + 02 *0000000 

.0000000 

— ■ 

- • - 


ST IF 

PROP 

&LAN 

STIO 

NOTH T FREE ■ ,750+02 LINE 

NUMBER OF TABLE COLUMNS ■ 

2 





MATERIAL PROPERTY TABLE USED 




• 7S(iuw+|i2 

•96306 

•OUODO 

•ooooo 

•OOOOO <00000 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

•23500+08 

•66009 

« 96960 

•OOUOO 

•OOOOO >00000 

•OOOOO 

•ooooo 

•OgOOO 

•ooooo 

•23500+06 

•OOOUu 

,._J» ooooo _ 

•OOuOO 

•OOOOO *00000 

•OOOOO ; 

__• ooooo 

•ooooo 

. *00fi00_ 

•33300+00 

•uOOOu 

•ooooo 

•oouoo 

•OOOOO • ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•91490-05 

AOVoOO 

•uOOQQ 

tP.OjftOO ... 

>00000 •00000 

*-09990 .. 

c.0.0090 

.j ooooo 

. *00000 

•91490-05 

•UGOUO ' 

•ooooo 

•OOOOO 

,00000 *00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•17414+08 

•OOOOQ 

•ooooo 

•ooooo 

100000 _ *00030 

•OOOOO 

•ooooo 

*00000 

•ooooo 

•23500+08 

•60000 

•ooooo 

•ooooo 

•OOOOO *00000 

•OOOOO 

•ooooo 

•00000 

•ooooo 

•23500+06 

•LuuQu 

•ooooo 

•OOuOO 

•OOOOO *00000 

•ooooo 

•oouoo 

•ooooo 

•ooooo 

•9 IH 90 -05 

•00000 

•ooooo 

•ooooo 

•OOOOO *00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•91490-05 

•00000 

•ooooo 

•ooooo 

•OOOOO *00000 

_.j9_ooqlo_ 

•ooooo 

-.•MPOft 

-.*00 poo _ 


•.9999090 + 01 
• miAdO+OB 
• 9401690+07 
.1742300+08 
• 8 e^»uuu+g 7 
*• 11 65100+08 
••30S5000+U7 
-• 17 17500 + 08 
•4130000+07 
" #1584000+07 
-^ 5840000+07 


f lSOt/1 00+02 _ 

• I H48600+0B 
•* 46 lQ 0 O+ 97 _ 
•1742300+06 
•6608000+07 

-• 1 luS 1 00 + o 8 

-•3065000+07 
-•1717500 + 08 ” 
•6l3teO0G+«tf 

• 1584000+07 " 
-.5640000+07 


table order phi or s vs. 



CROSSECTION PROPERTIES 



problem' r " t*ble Order “PhVOr s vs? distributed loads if theta, f phi, f jeta, m theta, m phd 

LOAD IDENTIFICATION CLUES Owl HQ _ 


•0000000 fOOuOUOO 
•0000000 fOUOwOOO 
•00 00000 _ *0000000 


THE STRESS CLUES ARE SHEL~ STRI ” R1N« ~ S«EL 
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TABLE C-2. (Continued) 


T**u " 5 RDTH — PHI 0 JT 5 VS. "STRESS' PROPER! lEs 


fl 2 CS 0 M* 0 l 

-•9S5Q06Q+00 -> 955*000+00 

• 9550000+Q0 *955*000+00 

1765000+01 -.1705000+01 

* 1000060+0 1 . 160 * 000+01 

— •iOOiUOJ^OL-.. «i 60 * 000+01 

*2560000+00 •250*000+00 

• 2560000+00 .25 0 *600 + 0 0 

•1096600+01 * I *8*QU0+0 1 

• 4250000*01 • 425*00 0*01 

••1316060+01 ••133*006+01 

• 1S7 5Q0Q+ 00 *J 6 7 &000+60 

•2566000+0* *2 50*000+ 00 

* 19100 06+01 *191*006+01 

•2500000+00 •250*000+00 


•0600606 • 06*0000 

• 0000600 • 00 * 0*06 

• 00*6006 * 00*0060 

>00600 0 u > 00 1 *6000 

* 1060000+61 • 00*6006 

• 0000006 . 1 0 * 6060 + 0_1 

•0000600 >* 0*0006 

• 0060600 ±. 00 * 0005 „ 

• 00*0060 * 00*0006 


MATRIX X AND T (TRANSPOSED) MA51C OUTPUT 


• 00*0060 
• 60*0000 
• 6*97259 + 05 
• 159 78 31*04 
•0060000 
• 9799279-01 
• 9922093+00 
Ol H 8 L 53 - 0 l .... 
• 1491077 +ob 


•ooooooo 

•OOOQOQd _ 
• 1597831+04 
_±* S ? 9577 JtfA _ 
• uOOOOO* 

-• ( 1 38799+00 
.9917496+ul 
*9 9 2 2093 + 00 

• 9246092+65 


• 1000000 + 01 
_ « QQUUQOQ 

•ooooooo 

•£LQ_Q 5 aOQ 

• 5472971-66 
_ *0000000 
•ooooooo 
. *0060000 
•ooooooo 


•ooooooo 

• 15 9 op 00 + 0 l 

• 9799279-01 

_*ixm 9 _ 9 +ao 

•ooooooo 

0122012-04 

• 2562800*06 

• 9571J18-07 _ 

• 1507393-02 


•OOOOOOO 
. 0000 QOP 
• 9922093+00 
•J 9 . 9 J 7 A 5 Q+U 1 
•OOOOOOO 
'• 25628 QQ - Q 4 . 
•* 1357380-05 
'• 80 . 97437-06 
>• 5850766-02 


•OOOOOOO 

* 00050 PD __ 

-. 3198153-01 

^22095 + 00 . 

•OOOOOOO 

-• 8097637-06 
-• 3 18989 9-04 
-. 9667708-02 




TABLE 02 


( Continued) 


srirruEss cotTrrcTTNTs 



i icinm - ~ 

‘ DELTA- 2 r ' 

DELTA R 1 

"theta 1 

DELTA T 2 

DELTA 22 

DELTA R2 

THETA - 2 

“TOTTCn 


•duooaoo 

•0000000 

•OOOQOOO 

-.3624829+09 

•ooooooo 

•ooooooo 

•OOOOOOO 

~ TDRC2 1 “ 

• lIOuOuuG 

“ • 72 4 73T4 + o?~ 

*T3"BTS32+ JB " 

— ^7*25270+0^ 

“Tod 000 00 

-T 7 2 97^*4 ♦ o 9 

" .1 38TV3T+0B~ 

.2 5'2^T90*+0 9 — 

’T0RCR1 

•OQuOuOO 

. USi53l+uQ 

• 30U7V2+09" 

-• 74 86607+09 

•ooooooo 

-♦l3ffiS3lVo8 

-.2992330+09 

" V ,'74 27 859 + 09 

— HOHi I 

•OOGubUU 

-•752'5290+o9 

-♦7^86*07+09 

r2T8"3699 + 1 6 

iWOffOOfl 

•2525290+09 

•T^2 7 8'54 + 0T 

• 1 1 frrir+nr* 

FORCT'2” 

-.3424824+09 

*0000000 

,0000000“ 

f'OOOOOOO 

■ • 342 9 82 9 + 0 9 

•oooocoo 

•OOOOOOO 

•ooooooo" 

"T0RC22 

•UOuuUou 

-.7247394+0? 

1 381 532 + 0^“ 

»2S25“2Tq+q9 

“ Voodoo oo 

t 7297394+0? 

-.1381531+08 

-•2525290+09 

TWCft2 

’VoOdtfuVfii 

“ V|38fS32+olT 

~ •29T2T30+09 

rT4T7lT54To7 

•ooooobo 

“V i“l 5Wi 2+0~8 

;ydi2742Vo9" 

.T48Y40T+0T“ 

“HOME 2 

•uouoooo 

•2525290+09 

-.7427854+0?“ 

“Til ft 184 ♦ TO 

" .0000000 

-♦ 2525290 + 09 

.7484606+09 

,2583698+10 





SEGMENT SYMMETRY 

CHECK 





.1^24824+09"“ 

• uuDuOuu 

• U&uuOuu 

• liQQQOOO 

.OOOOGoO 

•OOOOOOO 

• OOOOOOO 

'•ooooooo 

• 1 OOOOOO+ul 

.7247394+09 

•UOOUOOo 

•OuGOLOQ 

•ooooooo - 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

• 1 0uO000+0 1 

• 1 uuwUOl +Ol 

•3g J 2 762+Q9 

'.OOOOOOO' 

•OOOUOOD 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

.IQutfODO+or 

• 1 oOuGCO+0 1 

• IOOU0dO>uT 

T2 5TT3 6T 9" +Tq 

YTSdOOGOG 

•ooooooo 

•OOOOOOO 

•ooooooo 

. 1000000+01 

• 1 wOowOu+Ol 

• locoooo+oi " 

. 1 000000+01' 

.3624824+09 

•OOOQOOO 

•ooooooo 

•ooooooo 

• 100u0D0+u.l 

• 1 0UU0OO+0 1 

•i ooooo i+o r 

• loOOOOO+OT" 

• TOOOOOO+OI 

•7247394+09 

•ooooooo 

•ooooooo 

“• lOOwOo'O'+Ol 

•IgUwUOl+dl 

•"Tcbotidb+oi 

TIqOOOOO+'oi 

VTqOQO0O + O 1 

• iQOQGdl+bV ‘ 

.3qT 2742 + 0? 

.ooooooo 

• 100w00&+01 

• 1 uJu J00+ J 1 

• 1 QOuOOu + 0 r 

VI 000000+01 

Tiooouoo+oi 

•lOOOOOO+OT 

• 1000000 + 01 

•2583698+10 




sT&kent load 

Matrices 




• GQiiuGuD 








.5434072+04 








-.1766442+07 








•J473537+07 








.ooooooo 








-.54 3407 2+04 "" 








-.1746442+07 








-.1473537+07 
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TABLE 02. (Continued) 

SEGMENT NUMBER 3 SEGMENT CODE 21 SEGMENT 3 Of REGION 3 (UNEO SANDWICH INVERTED CONE I 

TIC STOP DTAU DI^F STEP DELTA 

— ‘ YB9|9B'?9 + o 3' 1 8 B 699 33 + 03 ‘ .5000000+00 .1000000*03 " > ‘SoWW-Ol l T 

GEOMETRY INPUT variables 
*•1532 19 8+01 *01100000 •^OuOOpO 

ISOT HATL UnEG THlC NOTH T'FREE ■ ,750+02 LINE NUMBER OF TABLE COLUMNS .2 


MATERIAL PROPERTY TABLE USED 


> 75000 + 02 

•6yu0u+w3 

•63800+63 

.65700+03 

.68900+03 

•7180^+03 

.82000+03 

.97500+03 

• 10770+09 

,.12800*09 

>235y0+08 

. 235yy+w8 

,23000+08 

•22800+0B 

.22906+08 

• 22000+06 

•20700+68 

.16700+00 

.17900+08 

•15800*06 

>333u0+0b 

. 33306+40 

,33600+00 

•33800+00 

.39000+06 

>393qq+06 

_ ,35200+00 

.36600+00 

. 37500+00 

• 306OJJ+OQ 

•91990-05 

.9|99y-y5 

.9207o*y5 

.92390*05 

,92890-05 

.93370*05 

•99990*05 

.97960*05 

.99130*05 

> 10109*09 




TABLE ORDER 

PHI OR .5 VS. 

CRQSSECTtON 

properties 





« 89 19809+63 .8969993 + 03 

*25uo000+00 >2504000+00 

• IMwOOG + Ol . MlwOOO + Oi 

1 5000 000 + 0 0 i2 Spy 00 0 + 00 


PROBLEM 1 TABLE order PHI or s vs, DISTRIBUTED LOADS (F THETA, F PHI, F zeta, rt theta, M PHU 

load IDENTIFICATION clues oouio 

•jOOOOOO __.tOuuyOLO _ ..V: . . ; 

>0006000 .UuOoOOO 

_ .QOuOOOO •uoumOwO _ _ 


MATRIX X AND Y (TRANSPOSED! MAGIC OUTPUT 

,2221339-01 .yOuOOOO .DOOOOoO ,_*PpOOOOo .|0p5996+Qj^ tPOPjOflOO iSPOOQOSL .0000000 

•QOuOOuO ““ .|0208S3+u3 " ,2639582+09 >7087|B7+09 >OOQOqQQ~ “ >9?Bo626+0Q *> 1 599872*q2 * . 1 25Q993-02 

•OOOOOOu .2639562+09 .,6026905+yS ,1032866+06 >0000000 - . SQ 1 097 9*y \ .9599177+00 *0235151*01 

•OOuOuOO .61 8y9 1 u+09 .1598*88+06 .2869203+06 >0000000 *.1282799+00 .9959982+01 .9599696+00 

•9882169+00 >00y0666 .OpOOuOO .OOOOOOg .9167883*06 .0000000 .OQOOQOQ .0000000 

,0000000 ,996o576+Ow .508)523*01 .1275272+00 >0000000 >3083561*06 - >2652590*07 -.2J8J85J-0? 

>0 06000 0 _ _J 7 » 1 1 79265*02 .9637292+00 _ _• 9 9,96 79^+0 1 JliJOGOODP .2559132 *07 ».209Q07 7-o5 * .1 25697 3*05 

•0060000 *.9967960*03 *.2998995*01 .96399^8+00 >0000000 >2010998*07 *>1199269*05 *>9869615*06 

,0000006 *>5932608+03 *• | 9699t9+g5 -,3761709+pS >0000000 *>1781599*03 >8208656*02 >663 q606*Q2 


TABLE 02 


( Continued) 





stiffness coefficients 




delta t 1 

DELTA 21 

DELTA R I 

theta i 

DELTA T 2 DELTA 22 

DELTA R2 

THETA 2 

FO'RCT l 

•22929 u S+w9 

•oaouooo 

•ooooooo 

•OOOOOOO 

-•2229098+09 *0000000 

•OOOOOOO 

•ooooooo 

roRczi 

•QQuGwbO 

•4470319+09 

*94 1339 |+o(T" 

*3 90 50 85+ o 8 

• OOOOOOO -.44703 lV+09 

-.3997927+08 

-.9957223+07 

FORCRJ 

•6000600 

•94139&3+D6 

*203|457+09 

•SO 8?4 35+09 

• OOOOOOO *.*9413907 + 04 

-•1958983+09 

•98gl 451+09 

“HOME 1* 

VOOuOobO 

-*31o5u85+&8 

*50094X5^09 

*T7T29^2 +10 

• OOOOOQO *3905085+08 

-.5019549+09 

*8140292+09 

F0RCT2 

*•2229418+4,9 

•0060000 

• OOOOOOO “ 

"'•OOOOOOO 

•221494T+Q9 *0000000 

•ooooooo 

•ooooooo 

F0RCZ2 

•OOwOuOO 

-«447w3|3+o9 

*p*941 3393+04"* - 

" *3905089+08 

•OOOOOOO •447q3|3+09 

*3997927+08 

,9957222+07 

"T0HCR2" 

•6006066 

-.3997927+08 

~~ "^.T9 5 1W V 

"-YSg V9S"40Vo 9 

•OOOOOOO *399792 7 +08 

.2095027+09 

9843198+09 

HOME 2 

•0000606 . 

*•9957221+07 

•900 I 4&Q+09 

" *8148290+09 

•OOOOOOO *9957210+07 

-.9043198+09 

.1590415+10 


..... E NT ST H HEJ R X CHECK 

♦ 2292905+09 *0000000 •GOGwOOO *0000000 ~~ *0000000 


YlOOuDuO+Oi *447 m319+09~ *0000000 *0000000 *0000000 


• iQUutiQG + Ul • l|)Qtf 00 i +01 * 2 ail 6 S 7 +o 9 *0000000 *0000000 

• too 5000 * 01 “ v *Tooo&oo+ui~ • loooooo^Ti rrrrzTfxno ~*" 0 odqgoo 

•1000000+01 * lOOuGOu+Ol *1000000+01 TToOdOOO+OI *2214949+0? 

• 1 000000+0 1 *i uOoooo+Ji *ioobooT+oi nuooooo'+oi *iooooou+o 1 

" *100(5000+01 * luOuOOO+01 * 1006000+01 TTgOOOOO+’Ol "*Tqouu0O+G 1 

* 1000000+01 • loOoOob+Ol «Tooooao+oi * 1 000000 +' 0 l *ioooooo+oi 


•ooooooo 

•0000000 

•OQQOOOQ 

•ooooooo 

•0000000 

*447Q3i3+09 

• 10000013+ Ol' 

• loooool+til 


•ooooooo 
*0000000 
•ooooooo 
' > 0000000 V ” 
•ooooooo 

•OOOOOOO " 
•20^5027+09 
• 1000000+01 


*0000000 
•ooooooo 
*0000000 
"•ooooooo" 
•ooooooo 
«oobobbo 
*0000000 
• 1691415+ Iq 


to 

o 


• 6 O 6 GDO 0 . 

* • 107501 1+05 
**l57i«07+07 
-• 12*5917+07 
• OOOOOO O 
« 1075027+05 
^l32S|?l+07 
•1123204+07 


SC6HEN7 LOAD MATRICES 
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TABLE C-2. (Continued) 


iiiFtfT "wn ~r vrwmrr~cvtf Fit — 

__ RCfiZON NUMBER 3 NUMBER Of SE5MCNT JOINTS §_ NONSCR of KINEMATIC LINKS I 

” ‘ scoMCNT joint id jointiji iuERom “ r2c*o(j> 

1 I 2 ,3023440402 .32727*4*02 

2 2 3 ,3272744402 •3272714402 

3 5 4 .3253311*02 _ . •3272443402 

SCCHCNf LINKS " " 

JOINTUI JOINT 1 1 ) ANCLE OF ORIENTATION 

__ 4 3 

' RECION STIFFNESS N4TRIK 

-Dinmr^M TKirni ’del?* rj theta~t ocwta ti — veita zi delta r2 _ 

TORCTI |713177S*6* *0000000 *0000000 •OfcOooCO *.7274453402 *0000000 *0000000 

FORCil" .1)000000 "• I ON *1424 4^4 »*7Q41 04| 4^7 ~ • O 31 044440*” “ *0000000 • » 1044424*04 .457334*1*07 

FORCrI .uOOJooU *‘i7fl*r(*fft07 • 1 495744 404 ' 55*44473*0* “ " *0000000 ,7041040*07“' .1554040407 

NOHT ’1 .0000 Ob 0 -• r 3 1044 5 *u 9 -.5549473404 *4445209409 .OOOOQOO *13Au445*Q4 -.4454044*07 

- a 7274949*oe *0000000 *0000000 *0000000 #4745|50+0* *0000000 *0000000 

~ F0HC2"2 .OOOOobw '"•*1044"424V| / 4 ,7o4J037+b7 •13)6945*09 “ ,0000000 Vi b'49A2»* 0 4' *,4573347*07 

“TOTTCR? “ •uOuOuwO *4573357*07 •1554039407 -,44S4043*o7 *0600000 -*9573345*07 *2231024404 

"NONE 2 .0090000 *7047924*04 -.7714*00*07 -*1203993404 *0000000 -*7047932404 .403597Q404 


RE510N SYHHETRT CHECK 


•7431775405 

•0OU0OO0 

•UOQwOOO 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

•1000000401 

•1u44*2«4o9 

•OOOOQOO 

•ooooooo 

• ooooooo 

•ooooooo 

•ooooooo 

•1060000401 

• tOOwwOO* Jl 

•1495749405 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 


THETA 2 


• 7047432 * 0 * ' 
*,77 14404407 “ 

-• 12q39934qI 
•0000000 
-• 70 47933 40 r 
• 4035972*04 
, 4152434*04 

.0000000 

•0000000 

•ooooooo 
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/ 

TABLE C-2i (Continued) 


• lOOoOOd+Oi vryddObd+d 1 *TdbuOou+o7 fszdfvdt ^'doooodo' *ddbobbo Vbbobddo 

'Tiwoood+eT Trobouod+oi •loooooo+oi ~*ioobbdo+of / •474 S)sq+o« “ *0000000 *0000000 

•Toodobb+oi •XuOwdQO^oi 7><oagodb+b> •TLobodo'+'oT - VVoobboo+Qi *To4 4420+0 9 <aoooooo “ 

• 1 oooooe+oi 7Tttdwdoi+di *>ub7oou+uf 7>dabdb>+jbi •>dodddd+of Ttobbaoo+bi »T«Tdju+d« 

*1000000+01 nddyOOl+Ol *>000001+01 *>000000+01 *>000000+01 *>000000+01 .loQoaoo+oi 


/ 

" ~ ~~ iRC^ION LOAD HATR 1 X ~" 

^d0dW0"6 _ ~~' - 

•494I49O+07 

*. 4126940+07 ’■ "* 

»i.Q.i?.n?+a» _ 

*0000000 

**4941412+07 _ 

••4997970+07 
• * 1440442+01 


* 0000000 '* 

•0000000 


•ooooooo 

741029344 


TABLE 02. (Continued) 



TNPUT DATA Toff REGION COUPLING 


number of region joints s number of kinematic links i 


region 

JOINT ( I I 

JO 1 NT ( J ) 

R ZERO ( I ) 

RZEROI J) 

. 1 

1 

2 

•soooa&o+oo 

.6999988+01 

2 

3 

H 

•9010000+01 

.3023460+02 

J 

H 

S 

•3023460+02 

• 32533 J t +02 


' REGION LINKS'" 

JO J NT ( J ) JO I NT ( II ANGLE OF ORIENTATION 

3 2 •! * 70796+01 


BOUNDARY CONOfTlONS 

JOINT DELTA T D'ECTa I DeXTA' R TmeTa ANGLE ALPHA 


* 1 0 I 0 *0000000 

21 I 1 1 .0000000 

3 q - 0 - 0 0 .0000000 

9 f I I I .0000000 

5 I I I I .0000000 


2ia 


j 


TABLE C-2. (Continued) 





THE 

REDUCED FLEXIBILITY MATrjX 




RON 

COHN 1 ' 

COHN 2 

COHN 3 

COHN 9 

COHN 5 

COHN 4 

COHN 7 

COHN • 

1 

•1954699-07 

•UOOoOOO 

•3128022*04 

•ooooooo 

•0600000 

•ooooooo 

•1050150-05 

•ooooooo 

2 

•0Q0UUO0 

•2|933b6-0B 

.0000000 

-•5026755-10 

•1799772-09 

•1761169-10 

•ooooooo 

-•28Q8923-09 

3 

.3128013-04 

•606U006 

•5630953-^5 

•0000000 

•0000000 

.•00.00000 

•1890275-09 

•ooooooo 

9 

•OOoJuOO 

-•5024738-10 

•G6600G0 

•9226986-07 

-•9649979-Q9 

-•7008971 "OB 

•ooooooo 

.4380406-07 

5 

•OOOOOOO 

• 1799767-09 

•0000060 

-•9669981-0’ 

• 1467212-08 

• 1635991-09 

•ooooooo 

-•2608818-0* 

4 

•OOOuwuu 

•1761159-10 

•ooooooo 

-•7088971-08 

• 1635990-09 

•2983677-08 

•ooooooo 

-•1943940-07 

7 

• 1 050 1 9 6- u 5 

• OGOuOOO 

, l89Q273- y 9 

. • OOOOOOO 

.0000000 

j QOOQQQQ 

_ _j_4 3 4407.7-4 1 . 

.14004000- . 

a 

•OOOOOOO 

-•2808s 1 i -^9 

•0000600 

•6380678-07 

-•2608615-08 

-•1963958-07 

•ooooooo 

• 1859424-06 

9 

• QQwObUO 

-.360859J-1 | 

• OOOOOOO 

-.2159985-09 

-•3352127-10 

.7599966-10 

•OOOOOOO 

•2104839-07 

16 

•0000060 

-.669bj94-12 

• ooooooo 

• 1999942-10 

-.6172779-11 

-•5253779-1 l 

•ooooooo 

• 1090*71-0* 

11 

.1 1299^,2-05 

•OOOuOOj 

•2033835-09 

•OOOOOOO 

•ooooooo 

•ooooooo 

•6893111-09 

•ooooooo 

12 

• 0000600 

-•2797191-09 

•ooooooo 

•4380649-0? 

-•2598395-08 

-•1963293-07 

•ooooooo 

• 1824292-06 

13 

. OQOQGijO 

• 92^5657- 1 2 

•OOoOOOu 

•5540.935-tft. 

•3’04769-U 


1.0000000-. _ 

1 9410925-08. _ 

19 

•OOOOOOO 

• 15880(2-13 

.0000000 

-•1037103-10 

•1975138-12 

•3639994-1 l 

•ooooooo 

•989*767-0’ 

"TTOW 

““COM* 9" 

COHN 10 

COHN 11 

COHN 12 

CONN 13 

COHN 19 



1 

•0000066 

•OOoOuOO 

.1 129907* m 5 

•OOGUQOO 

•QOQOoQO 

. * 0000040 . 



2 

••V408589-H 

-•4695099-12 

.ooooooo 

-.2797159-0’ 

•9205969-12 

•1587888-13 



3 

•0060660 

• 606 u 000 

•2033839-09 

*OiOflQOiL_. .. 

*0600000 

^.jLBAOOAiUL 



9 

-.2159523-09 

• l 99 9 902-1 0 

.0000000 

•4380079-07 

.5559760-10 

-.1037079-10 



& 

- f 3,352U_7-jj 

-•6172769-1 j 

• OOOOoOb.. 

-♦259835Q-08 

. • 1’Q7q 92- l 1 

_ fJ 9750.23-12 



4 

•7599545-10 

-.5253691-1 | 

•ooooooo 

-.1943295-07 

- • 1 990062-1 0 

•3439932-11 



7 

•0000066 

OOuUOOft 

• 6893U 9-fl9 

•OQGdOQO 

• ooooooo 

. ...0000000 



8 

•2104838-07 

• 1090870-68 

•ooooooo 

•18262’2-o4 

-.9010997-08 

•9898779-09 



9 

•J405772-g7 

-.2629990-09 

,0000000.. .. 

... •! ’73003-0.7 

"•5858990-08 

•’336938^09 



10 

-•2429989-09 

•1009925-08 

•0000600 

-•2923038-0’ 

•6178599-09 

-*217.0391-09 



11 

•0060000 

•U066O60 

•7369312-09 

•0060000 

•ooooooo 

•OOOOOOO 



12 

•1973001-07 

-.2923051-69 

•ooooooo 

• 192q9’8-04 

-•91 36650-08 

•1862124-08 



13 

-•5858934-08 

•6l7»599-09 

•OOOOOOO 

-•9134433-08 

•8627735-07 

-•1139903-07 



1 9 

•9334931-07 

-.21 70390-09 

•ooooooo 

• 1842125-Q6 

-•1139902-07 

•3272039-08 




TABLE C-2. (Continued) 


mrTxpjrHTJnr-REnsrofr jotnt~di srorctTHEN’r mrm ■ rREWWT^DTrErcTrnws) " 


PROBLEM 

delta t 

delta l 

delta r 

0H£6A»THETA 

1 

,0000000 

•oooooco 

•2987092-02 

*0000000 

1 

,0000000 

-.8319988*02 

.595 1787-01 

•2919908*02 


,0000000 

-•8399159*02 

,5951787-01 

,2919900-02 

1 

,0000000 

p1139S|5+00 

,101 8259+00 

*•1195280-01 

1 

• OuOQQOQ 

.1875995+00 

•2130359+00 

•89950(9*02 


215 
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TABLE C-2. (Continued) 


REGION NUMBER" 1 

There “an £ 8 segments and o"'kin"e"natic linKs » I “th'inT hTs r e gioN 


SEGHENT NUMBER I SEGMENT COPE 21 SEGMENT 1 OF REGION 1 {PLATER 


TABLE ORDER PHI OR S V*. CROSSECTION PROPERTIES 

tNMftaooiflfl .2001000*01 : 

.N37SQQQ+01 .H37S0O0+0I 


TABLE ORDER PH I OR S VS. TEMPERATURE LOADS 

7*7*0000+03 **7*0000+03 


PROBLEM i TABLE ORDER PHI OR S VS. DISTRIBUTED LOADS <F THETA, F PHI, F ZETA, M THETA, H PHJ1 

LOAD IBENT IF 1 CAT | ON CLUES 10IIIO 


•0000O0O .0000000 

. 0000000 fOOOoOOO 

•0000000 *0000000 



TABLE 02. (Continued) 


"FH1 TRAD. " OR IN.) 

DEGREES 

PRINT INTERVAL 

STEP 

R ZERO 

number of cycles 

epsilon theta 

EPSILON PHI 

GAMMA PHI THETA 

- K PHI 

K THETA 

N TEMPERATURE THETA 

u 

U PHI 

K PHI THETA 

J PHI STAR 

T PHI THETA 

N TEMPERATURE PHI 

V 

J PHI 

N THETA 

N PHI 

N PH l THETA 

M temperature theta 

8 " 

Q THETA 

M THETA 

M PHI 

m phi theta 

M TEMPERATURE PHI 

OMEGA THETA 

TAU zeta phi « 

Q/T SIGMA THETA IN 

SJGMA. PHI IN 

TAU PHI THETA IN 

SIGMA F (N 

OMEGA PH I 

ta~u zeta theta 

• W/T SIGMa THETA OUT 

SIGMA PHI OUT 

TAU PHI THETA OUT 

SIGMA F OUT 





PROBLEM 

NUMBER | 

.... - ... 

— 

.5000009+00 

• uiiOGOOO 

•12SuOoO+GO 

• 1 500000*0 1 

•5Q0O00C+Q0 

1 

*1931003-02 

.577*917-92 

• OOGuUuO 

• 1*10919-03 

•ooooooo 

•8301592+06 

.ooooooo 

-.1927080+01 

•OOOuGgG 

-.1927880+01 

•OOOOOOO 

.8301592+0* 

•21*7012-02 

-•1927088+01 

-•*201013+05 - 

-.7Q3l25*-ui 

*_00P00OQ 

•ooooooo 

-•759*179-U* 

• gOOGuGG 

-.9711391 +G1 

-.2862787+05 

•OOGOOOC 

•ooooooo 

•OwGuGGO 

•OOOuuuO 

1722576+05 

-.8973970+01 

•OOOOOOO 

.1192232+05 

•ooooooo 

, OOOOOOO 

-•1 U3511+05 

.8973915+01 

•ooooooo 

.1711171+05 


problem NUMBER I 


•*319999+00 
• Si|91l08-o2 
•wGOGGOO 
^3231009-02 
• 1357019-05 
t 1913*12-01 
,0000000 


•OuOuuJQ 
• 5* 1*125- j2 
15l8g22+gl 
1518y22+wl 
•OOuowuO 
• OOOOuOO 
• UuuOOOQ 


• I25u&u0+00 
•UOOuOuO 
•OOGuGgO 
-•5U27120+05 
- • 1 33g8u1 *05 
-.15**222*05 
-.7318897*01 


« 1 50u000“0 1 
• 1301881-03 
*•1518022*01 

V 1 183 1 32 + ftS 
-.2503151+05 
-• 1055 l 86 *Q 5 
.51132*0*01 


.6319999+00 

•30*0807-01 

•ooooooo 
• 0000000.. 
•OOOOOOO 
,0000000 
•ooooooo 


37 

•8301592*0* 

•8301592*0* 

.OOOOOOO 

,0000000 

.1303107*05 

.1081723*05 


PROBLEM NUMBER 1. 


.7*99997+00 
•5177*82-02 
• GuOOOGu 
j_390*8 1 1 -q 2 
•ST 1 50*9-05 
•358700*-0l 
•OOOOOOO 


• uGOoggQ 
.5532111-02 
-• 1251875+01 
-t 1251875+01 
•boOOuOo 
•uuGGgGG 
•OUOuGGQ 


•1250000+00 • 1 50uQ0Q“G 1 

•OOOOOuO *1115127-03 

♦OQuuOuO -.1251875+01 

*•1111500+05 _ • •» 1 0 p 3.1* 3+05 .. 

V* is 10383+05 ••2315900*05 

-•1181997+05 -.|138i89+fl5 

-.5330*38+01 .313713**01 


•7*99997*00 73 

,1*58151-01 .8301592+0* 

•OOOOOOO *0301592+0* 

sOflPOOOJJ ..QLQMMfl 

•OOOOOOO .OOOOOOO 

•QOOOQOO .1315510+05 

•OOOOOOO .7115103+01 


PROBLEM NUMBER l 


•9U1999**00 

•522**09-02 

*0000000 

•1 730079 -Q2 

• 109*993-01 
jJ5y* 15 3 *-0 1 


•UOOOOuG ' 
•5182070-92 
-•10*51 32+01 
-•10*51 32* 01 
•OOOgbOO 
•OOOOOOO _ 


* 1256000 + 00 
•OOOOOuO 
*0009000 
-• 1o5*7g*+0S 
-•1*2018 2*05 
-• 113772**05 


•1500000*01 
• 10513*1*03 
-•10*5132+01 
-•217^470* ^5 
-.2205821+05 
-•11875*5+05 


,90l999*+00 

•559*175-01 

•OOOOOOO 

,000g000 

•OOOOOOO 

•OOOOOOO 


109 

.8301592+0* 

• 130 1592*0* . . 

• OOQlJQfift 

•OOOOOOO 

•1330101*05 



h* 


TABLE C-2. (Continued) 


to 

-a. 


*0000000 

/ *0000000 

**4147477+09 

•1952500+09 

. •0000000 

•5915444+04 

..... 

; . 

PROBLEM 

number 1 



*1019999*01 

•OOOOOOO 

• 125OUOO+0O 

* t5OuOOO~0l 

• 1019999+01 

. 195 . 

.5257472-02 

•5951090-02 

•OOOuOfiO 

•9916813-04 

•6193074*09 

•0301592+04 

•0000000 

•*9244492*^0 

♦0000000 

*•9268692+00 

•oooaooc 

•030(592+04 

• 5947974-02 

-*9248492*00 

-•262u774+05 

*•2407093+05 

•OOQQOOO 

•OOOOOOO 

• 10744 14-Q4 

•0000000 

-•1498544+05 

-•2135755+Q5 

•0000000 

•0000000 

• 4940795-04 

■0000000 

•• 1 408054+05 

-«1219686*o5 

•0000000 

•1323959+05 

•0000000 

«o£Q.mp . 

-•2421568*04 

•1193011+09 

,0000000 

•4158445+01 

• - ~ - 

- 

PROBLEM 

NUMBER 1 



*1179999*01 

•0000000 

• 1250000 + 00 

•1500000-01 

.1174999+01 

1 B 1 

*5274579*02 

•5929172-02 

•OQQuQOu 

*9513419-04 

•4594134-04 

•0301592+06 

•0000000 

-•4201778*00 

•OOOwOOO 

-•8203778+00 

•0000000 

,0301592+06 

*4202121*02 

/ -•8202778*00 

-•248uOlS+u5 

-•2570039*05 

•0000000 

•OOOOOOO 

♦2412951-01 

_i_ ,0000000 

-•1745914+05 

-•2088422*05 

,0000000 

,0000000 

•7750491*09 

•0000UO0 

-♦ 1288425+05 

-•1242o94*o5 

•OOQOUOG 

•1321356+05 

..tOOftOQjjO- j 

_ ,0000000 

-♦2928529+04 

•4721876*03 

•OOOuuUU 

•1325943+09 

— 

— 

PROBLEM 

NUMBER 1 



•1109999*01 

•0000000 . 

• 1250000+00 

• 1500000*01 

•1309999+01 

217 

•5291249*02 

•5912741-02 ~ 

• OOOoOOQ 

•9228S29-04 

•6081485-04 

•0301592+04 

•u00003Q_ 

-•7258250*00 

♦OuOoOju 

-•7258250+00 

•0000000 

•8301592+04 

•4919179*02 

-•7250250+00 

- • 2575200+05 

-•2688406+05 

•0000000 x 

•OOOOOOO 

*2945050*09 

• OOQQQOQ 

-•1779277+05 

-•2054954+qS 

,0000000 

•OOOOOOO 

•9014790-09 

• 0000000 . 

-•1274994*05 

-•1258658*05 

•OOOobOQ 

•1320677+05 

•0000000 

,0000000 

-•2594249+04 

•2947228*03 

fOQOOOOQ . 

: • 2.7.59623+09 




PROBLEM 

NUMBER 1 



*1949999*01 

•OOOOOOC 

• 1 250000 + 00 

•1500000-01 

•1194999+01 

253 

•5101954*62 

*59020 40-62 

•0000000 

•9019549*04 

.7090519-09 

•8301592+06 

•0030000 

-•4470091*00 

•OOOuOuO 

-•4470891+00 

,0000000 

•0101592+06 

•7449212*02 

-.447o89|*oo 

-•3500900+05 

-•2778375+05 

,0000000 

•OOOOOOO 

•5245951*09 

• 0000000 

-•1801992+05 

-•2010422+Q5 

• 000(1000 

•aoooooo 

•1029579-01 

•0066000 

-•1265590+05 

••1271512+05 

• 0000000 

•1321075+05 

•0000000 

•0000000 

-•2246290+09 

•|4l7782+o2 

.0000000 

•2153411+04 

\ 


PROBLEM 

NUMBER 1 




>0000000 *1250000+00 _ jJSUOoogro^ • 157999940k l _ ^209 ' 

«S2||9'l5-Q2~ "•5392144-62 •OoOuOOO *" •00*1814-04 ~ • 7 240103-04 \ V ’ “ ^ •■1015 9 2 * 0 4 

•ooooooo -* 6 iou?io+yo •ooouooo -•4100910+00 *0000000 \ *1101592*04 
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TABLE C 

-2. (Continued) 



iU92IS2-02 

*•41009 iQ+uu 

••3445944*05 

*•2*99525*05 

•ooooooo 


• lMt2i|«03 

VoOoouoo 

•ooooooo 

*• 142^470*06” 
••1354937*05 

••2011404*06 
••12*1991 *o5 

•ooooooo 

•ooooooo 

•ooooooo 

• 1322145*05 

•6000000 

•ooooooo 

-•2143403*04 

••2044929*03 

•ooooooo 




PROBLEM 

NUMBER 1 








326 

•6301692*04 

"7T7IWfV*V“ 

•63»8UI7*Q2 

•ooooOoo " 

•6346*70*02 

•1250000*60 

• ooooooo 

• i 560000*01 
•8739444*04 

,1714999*61 

•7370317*04 

•ooooooo 

•9120093*02 

••6420*43*00 

-•6420*43*00 

•OOOuOOO 

••3406747*05 

••5420463*00 

••2407421*05 

•OOOOOOO 

tOOQOOOD 

•6301692*04 

loooanoo 

•036*734-09 

•1249009*02 

•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 

-•1434794*05 
-• 1354244*06 
*•2024461*09 

••1997544*06 

••|29o«26*q5 

••3644203*03 

•ooooooo 

• 000000.0 

•ooooooo 

•ooooooo 

•1323477606 
• 1 644642*04 



PROBLEM 

NUMBER 1 



TTMTT99V01" 

•6322724*02 

•637941S-02 

'• 1260000* 00 
•OOOOOOO 

•1500000*01 

•6443692*04 

- , 1849949*01 

•7444611*04 

341 

•8301592604 

•0000000 

•9447039*02 

*•6210604*00 

*•5210604*00 

•ooooooo 

• ♦3376060*06 

••6210604*00 
•♦2457134*05 

•ooooooo 
,0000000 

•*301592604 
10000000 

•1014244*03 

•1341322*03 

•ooooooo 

•ooooooo 

-•1644104*06 

••|35I0Q0«06 

••1984290*05 

••1296554*^5 

•ooooooo 

*0000000 

•OOOOOOO 

»!3*66*7*0i 

•ooooooo 

‘ •ooooooo 

'•‘•1423607*09 

••6327511*03 

•OOOOOOO 

,1720141*04 



problem 

NUMBER I 





• - »'■ J . _ • 


.1484449*01 “ 
,7543934*04 


• ITA49Y9*0l 

♦6324421*02 

•ooooooo 

•6374634*02 

•1250000*00 
• OQOOOUG 

•|5 06 000 "01 

•4544304*04 

347 

•8301692*04 

•ooooooo 

• 1067294*01 

'*,4454139*00 

-•4454139*00 

•OOOOOOO 

••3354234*06 ^ 

••4656139*00 

•OOOOOOO ~ 
•0000000 

•6301592*04 

•120*674*03 

•|49747|*03 

•OOQOooo 
tbdfiuOuO 

•• 1467167*06 
-•1344654*05 

••1477214*05 

••1305527*05 

•OOOOOOO 

•OOOOOOO 

•OOOOOOO 

•1327721*05 

•ooooooo 

•oooowob 

-•1645119*04 

*.4543 165*03 

•ooooooo 

•1419469*04 



problem 

NUMBER 1 



•6324740*02 

•ooooooo 

•1046366*02 

•ooooooo 

.537*016-02 
*•4419714*00 
■ *.4819714*00 

• 1 25oOo6*60 

•ooooooo 

•ooooooo 

-.3352214*05 

VI 660000-01 

•$554449*04 

••4419716*00 

••3009525*05 

.1449449*01 

•75S1577-04 

•ooooooo 
• ooog.ooo 

'901 

•6301692*06 
,6301692*04 
.OOOOOOO 

•1231137*03 

•1610314*03 

•OOOOOOO 

•oobbwoc 

•ooooooo 

•ooooooo 

*• 1854044*05 
*•1346473*05 
*•1637478*04 

••1974322*05 

••1306265*05 

••6723205*03 

•ooooooo 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

,1327977*05 

•1410964*09 



2.19 


esss-ss* 


I 


I ■ ' 

TABLE C-2. (Continued) 

ironT mflnvr a r< rtvm^ 


T A»IE ORDER PH I OR S j(S> CRPSSECTIOH PROPERTIES 

•1999000+01 *300*000+01 ” *90OOQQti*OI *4*00000+01 *tooiooo+oi 

tO7»QQQ*0l «327&0O0+OI ..i.?t7ftOOp^L jlMOttllO+PI .... 


TAOLE "ORDCli >HJ 0* S VS* TEMPERATURE VOAOS 

*fc9A6PQ0»Q3 i » 713 0000*03 t73»qpQ+Q3 


IPAQ 


FRP1LEH |~ tabue order 
IDENTIFICATION clues .101 lid 


PHI OR 5 VS* DISTRIBUTED UOAOS ’IF THETA. »HJ , "f ZETA* H THET A7 H >H| » 


*0000000 *060*000 *0000000 *0 000000 *0000000 

* 0000006 *0000000 *0000000 *0000000 *0000000 

*0000000 *0000000 _ *0000000 *0000000 _ - *0000000 
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decrees 

EPSILON THETA EPSILON P rt J 

“U 0 PHl 

V _ J PHI 

■ if “ o' theta 

0HE5A THETA TAU Z ETA P HI ■ g / T 

0HE6A PHI TAU ZETA THETA • C/T 


«2£0QQ00*0* *0000000 ~ 

.5324774-02 •S37l08S-u2 

• OtiOOOOu -«17S6^02+fci0 

•10*53S5»0l _ -.175**02*00 

.1231137-03 " •OuOOOOO 

• 15103 1 1-03 ,0000000 

•0000000 *0000000 


•2 150000*0* 

" *0000000 

•5330225-02 

•5378299-02 

•uoooooo 

-•112l7**+oo 

• lH59?«-ol 

-•112l74*+oo 

•11*7522-03 

,0000000 

•J>V**2-03 

.uOQLWOO 

•ooooooo 

•oouoooo 


•7300000*0 1 ' YOOOuouO 


• 5333*492-02 

•5382299-02 

•0000000 

-•113*1 74-00 

•122*703-0* 

-.113*17**00 

• 1721*415-03 

•0000000 

.1783814-03 

•ooooooo 

•0000000 

•ooooo oo 


.2H»0CT00+0* ‘ 

“ *0000000 

•533*597-02 

•538*050-02 

•OOOOOOO 

- *3 88~2^lT*00 

•13071*4-01 

-•3882911-00 

•2003105-03 

•OOOOOOO 

•1933511-03 

•ooooooo 



TABLE C-2. (Continued) 



221 


TABLE 02 


(Continued) 


.6000000 


•OOQOOuG 


-.293Q132+ Ql "•7A 9 ’ ,4<< W__ .OOOOOOO 


>r6bleh number i 


•2599999+Ql .0000600 .jJl^wOOO^OO >3000000*01 *25 99999+01 

*5339552*02 *5389521-02 *0000000 >10*1752-03 *Bo981 16-Ql 

ifi fitf ftfl Oft >0000000 . ... . * • 3658925 +qQ jOflOOOOD. . 

•1388283-01 -*3658925+00 -*3515552+05 *# 3 1 75779+Q5 .0000000 

•2309910*03 > 0000 000 -*1*57771+05 .**1927965+05 . . lOOtQOQO. 

>2092510*03 .0600000 -.l972So9+Q5 *>1786273+05 .OOOUOOb 

.■tOOQOPQO xOOOOOOO ... ->2*L?5ud+p7 . _ . > t MiM7»*Qa. _.uOfii*QOO ... 


PROBLEM NUMBER I 


>277999y»0l 

>5372366*02 

>0060000 

>1769150-01 

.3*31377*03 

>2261269-03 


.UWUOUUO 

',5392*B7-u2 

•,37593^7*06 

->3759377+00 

t.O.OQO.POO . 

,0000000 
. uOO OutiO 


* I 25oOop + b0_ ' 
>0000000 
•OOOOOpQ 
-.3552239+05 
•• 1617027*05 
-•1507279+05 
->2B0*332fft7_ 


.3000000-01 
.1159093-03 
-.3759377+00 
-.3217103+05 
*>1909195+05 
*■ 1 535 103 + 05 
*iB7U902+03 


*2779999+01 

*8222800-07 

*0000000 

*0000000 

*0000000 

*0000000 

jjQQCOOQO 


problem number l 


.3899999 + 01 .0000066 •l25U0uQ+G0 ' * 0000000*01 _ .2899999 + 01 

*5375073*02 753955V2-u2 >0O0Vou0 >|23l07l*03 " *8715709-07 

*0000000 * *.32 fl y 7 1.5+00 *0006060 r>32«07l5+00 *0000000 

•1550062-Ql *«328o7l5+00 -*3587037+05 -.3257927+05 *0000006 

*2983873-03 *0000000 -*I57I981+0S *.| 892838+05 *0000000 

•2770768*03 .GOQoOOG **15735 q|+05 *• 1 S85969+ 0 5 *0000000 

*0000000 : •QPQpOfttL_ -*2991017+07 •>87_577_76+a3 -iflOfiOOflQ _ ... 


problem number 1 


•3099999+01 

•ooooouo 

•I25o0u0*00 

*5397637*02 

.5103 993 -02 

•OOOOuuG 

•OOOOOOO 

-.311 9U83+00 

•OOOOOuO 

*1631029*01 

-.31 19083+00 

-.3657967+05 

*3361078*03 

. ooouppp 

-•1530152+05 

•2630901*03 

•bddoodd 

-• 1591539+05 

•OOOOOOO 

•ooooooo 

-•32^7722*09 


>3000000-01 _ .3079999+01 

>1310550-03 >8625909*07 

• . 3 l 1 9 o83+qO .OOOOpOO 

-.3298567+05 *0000000 

-• I876Q79+05 *0000000 

->I67Qo91+qS *0000000 

•*90677B7+p3„ _ _ .aQOjlfl_pg 


PROBLEM number 1 


• 3 1 99999+0 1 ,0000000 W25uQj)0 + 00 _ ,3 Q OOoOO-q1 ,3199999 + 01 

• 5350738*02 .5723187-02 >6oOobbO ” >1700867*03""" ,8856815-07 

>0000000 *,29 7 2876+ 00 . •PJ?MOGQ_ . .. ... 2.?1?876+B0 _ 'OOOQOOO 


.2151103*01 


u 

•7731692+06 

.* 7731692+06 

*0000000 

. fQO.O.OOOP 

•1179121+05 
*232314.1+04 


10 1 . , 

•7592120+06 
>7592120+06 
,0000000 
•OOOQOOO 
*1521382+05 
- .2199959+09. 


121 

•7999115+06 

>7999115+06 

•ooooooo 

. .OOOQOOO 
•1565167+05 
„ t2AA1901+ai. 


„191 

.7307020*06 
. *7307020+06 
•2913986*02 
•2913186*02 
,1616362+05 
4.2 9^J5 57+ftl. 


All 

*7)67699+06 

>7)67699+06 
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TABLE C-2. (Continued) 


• 1712235-01 ".2972876*00 -.3793703+05 -*3342665+05 .0000000 !^000f?0P_ 

• 3 7 7 3 7 & 9Tq3 To^OOOOO -.1487560*05' -,|858833+q5 .0000000 *0000000 

.26341 80*03 .0000000 -*1660447+05 -* 1 699799+qS _,UQQQ000 . . .t I6JJJ168 + &5 

"TOoOOOOu .QUuuUOO -.3753472+04 **,9395726+03 .QOOOOOQ ,3383000+04 


PROBLEM NUMBER^ 


.3349999+01 .OduUOJG .125 uQoQ+00 

, 5354 38 2-Q2 .5440871-02 •OOQuOGG 

. u 00 00 00 <*.2839762*00 •OOOOUuO 

. 1793717-0* -.283976 2+£y - ! 3 ? A 57JJ +0.5 

. 42 | 5004 -Q 3 tuOOuOJO -. 1446649*05 

. 305 1 529 -q 3 ,0000000 -* 1729378+05 

VddOOOOO " . uOOOUdO -.4207838*04 


.3000000-01 .3349999+01 161 

• 1498471-03 .9 10904 5-04 

-.2839762*00 .0000000 .7028207+06 

-.33 9024 1+05 lAJOLLauQU .QQQQOQO 

-.1841292+05 .0000000 .0000000 

-• 1763597+Qb .0000000 *1746739+0.5 

-• 9 8 0 2 I 8 3 + 0 3 .0000000 .3813414+04 


problem number I 


.3499999*01 
.5358449-02 
• GUOuOGu 
-*J_ 8 7 5 456-QL 

.468996 J-0 3 
.3284151-03 
,0000000 


•UO00WU0 

.545/49|- u 2 

-.27l8u58+00 

-.271 8uS8+0o 

. uododoo 

.OUUGUCIO 
* GGOiiO JO 


• I25u000 + Q0 
« OOOuObO 
• OOQuOuO 
-•4(12.726 1+05 
-.1407081+05 
**1799131+05 
-.4649640+04 


• 3000000*0 1 
•1604687-03 
-.2718058+00 
-•3440355+05 
-• 1 823530 + 05 
-.1831569+05 
-.1025525+04 


,3499999+01 

,9383293-04 

,0000000 

tOftfrOilDO 

•GOOuOOG 

.OQOUUOO 

,0000000 


20 1 

•6887582+06 
.6887582+06 
253.106 O-OZ 
-.2533060-02 
,1815578+05 
,4231 138+04 


PROBLEM number 1 


,3649998+01 
•5362843-02 
,0000000 
•Ji 957 4 37-01 
'. 5 2 0 1 u 8 2- 0 3 
,3533422-03 
,0000000 


•OOOuu 00 
•5473w90-w2 
-.2606357 + UU 
- , 26^6 357 + 0u 
• JOOOOOO 
i OtlOOuoO 
. GGOUwOG 


• I25 u 000+00 
•UuGuOuO 
* 000 JOuO 
-•4l29t g 4+05 
-.1360729+05 
-» 1 869961 +bS 
-.5080412+04 


.3000000-01 
•1720651-03 
-.2606357+00 
-.3492274+05 
-• 1805628 + 05 
-. 1903944+05 
-.1072993+04 


,3649998+01 
,9680613-04 
,0000000 
. 0 0 0 0 g 0 0 
.OOOuOOO 
.0000000 
•OOOUOOO 
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,6745825+06 
,6745825+06 
- 1 2 4 1_2 4 09 -.0 2 . 
-.2412409-02 
• 1 887162 + 05 
,46379 SU +04 


problem number 1 


,3799998+01 

.5367487-02 

.000000 u 

•2039644-01 

,5750918-03 

,3800899-03 

.0000000 


* OuOOuuO 
.5487693-U2 
- . 25g34 74 + Og 
-.2503474 + 0*, 
•OOOOUuO 
. OOOuUOO 
, OOOOuuO 


• 1250000+00 
•OOOUOOO 
■ OOOuOoO 
-.4221849+05 
-.1331491+05 
-• 1942l g 7 + 05 
-.55QI289+Q4 


, 3 0 uOuOO-u 1 
• *847659-03 
-.2503474+00 
-.3545399+05 
1787647+05 
-• 1900886 + 05 
-.1120293+04 


.3799998+01 

.1000237-03 
,0000000 
,9000000 
,0000000 
,0000000 
, JOCOOOO 


,6602941+06 
• 6602 94 1 +06 
fOQQQOOO . 
.0000000 
,1961784+05 
•5035492+04 


PROBLEM NUMBER 1 
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TABLE C-2 


( Continued) 


•3949998*01 <0000000 • ijs^oou+oq <3000000^01 241 

Vs i 7 23 1 3*02 ,5501309-02 #0000000 ‘ <1987i9S-q3' <IO3502S-O3 ", *458932*0* 

<0600000 * » 290S90A*Q6 .OOOOpoO -_<2408404 *qO #0000000 ,4158932+06 

<2122043*01 ••2HftftHft4<00 -.43US986+05 *,3599240+05 <0000000 <0000000 

<43H23So*Q 3 <0000000 *_Ll 295 2*4+05 _-• 174943^5 <0000000 <0000000 

•4018344+Q3 <0000000 - < 20 l S8&9+G& *<2062694+ft5 <0006000 .20344S4+Q5 

iOMflflOOQ tOdOflOQO _-j59lOOZ5*fll *<1145144*04. ^OOOOuQO <5425 1 59t01 — 


PROBLEM NUMBER 1 


<4699998*01 

•UOOOOOQ 

* I25ii000 + 00 

•5377488-02 

,5531989-02 

<0006060 

•OOOOOOO 

-<2320293*00 

•0000000 

<2204749-01 

-<23202*93+00 

-.4474287+05 

•4978539-03 

•OOOOOUO 

-< 1257u48+u5 


•OOOOOOO 

-•2122965*05 

tacJBOoo 

<0000000 

-•4425843+04 


PROBLEM 


•4249998*01 

•OOOOOOO 

* I25u0o0+60 

•5383415-02 

•5549839-02 

•OOOOOoO 

•OOOOOOO 

-,2238401*00 

•OOC 6 O 0 O 

•2288035-01 

-•2238401*00 

-•4473893*05 

•7443208-03 

•OOOOOOO 

-<12(0711+65 

•4735328*0) 

•OOOOOOO 

-•224481 8*05 

•OOOOOOO 

•OOOOOOO 

-•7440473*04 


< 3000 J00**0 1 
<2152904-03 
-<2320293*00 
-•3654538+Q5 
-< | 75 1 602+g5 
-<2154475*05 
*♦1.1944 l.Q*04. 


NUMBER | 


• 3000000*0 1 
<2343540*03 
-<2238401*00 
-<3714195+05 
-• 1 73347 1 +q5 
-<2254243*05 
-< 1227439*04 


_ •i09?99jl*0l_ 2 S 1 

#1072770-03" ’ ,4314446*04 

_.,_QO0flOOO^ .... 14314945*04 

<0000000 <0000000 

<0000000 <0000000 

•OOOOOOO .2138865+05 

«.tuu!rz±fl* . 


,4249998*01 301 

" Vl 1 1 4 19 5-03 ,4 174 413*04’ 

<0000000 ,4174413+04 

•OOOOOOO <1944(14-02 

•0006000 ,1944(14-02 

<0060000 <2251545+05 

... j-QXLOQQQO . _ ,4434183+04. . 


PROBLEM number 1 


•4399998+01 

•0006060 

• 1 25u066+b0 

• 300o60b~Q 1 

.4399998*01 

321 

•5390581-02 

• 5405^04-02 

• QOOuOoO 

•2556730-03 

•1159670-03 

•6029572+06 

•OOOOOOO 

-•2162091*00 

•006 ODUO 

-•216209 1 +00 

•6000000 

•4029572+06 

•2371854-01 

-•2162691*06 

- • 405u 5 1 7+u5 

-.3777263+05 

• OOOOOOO 

•1829817-02 

•8400449-03 

• U600000 

-* 1 181684+05 

-•1715291+05 

,0000000* 

• 1829817 + 02 

•5102547-03 

•OOOOOOO 

-•2372058+05 

-•2366464*05 

•OOOOOOO 

•2369266+05 

•OOOOOOO 

•0600000 

___ - <8 2JB5 452+04 

-•1259553 ♦ g 4 

.. .•OOpqftpp 

.77 32 996*04 



PROBLEM 

NUMBER 1 



•4549998*01 

•OOOOOOO 

•125O0GO+UO 

<3600000*0 1 

•454999«*ol 

341 

•5 it 8248-0 2 

•5445T20-02 

•OOOwdOO 

. 279l&09- 0 3“ 

• 1209570-03 

•5888617+04 

•0600000 

-•2690814*00 

•0000006 

-•209U814+00 

•6000000 

.5888617+06 

•2454211*01 

-<2096014*00 

-•5034830*05 

-•3042843+05 

•OOOOOOO 

•1720745-02 

•9195444-03 

<6066060 

-•11 4671B+05 

-.1697114*05 

•OOOOOOO 

,1720745+02 

•5563541-03 

•6600000 

-•2507337+05 

-.2403830*65 

•0060000 

,2495467+05 

•ftftOQQQft 

, tMQ mk 

-•9U4834 + 0R' 

-• W? 4049*04 .. 

<0000606 . 

<859 1211+04 
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.‘ 4699997*01 

• 5 * 40 * 932-02 
• OuOuOOj 
*25*4 1257-01 
« 1005352 - 0 * 

• S9*4Q97j-i)3 

• OuOUOUd 


• *48*49997+q1 
* 5 * 4165 * 45-02 
• 0000 Juo 
•_2627ti23-0» 
•1097998-0* 

• 6*4 1 89 7 1 -0* 
« OoOuOOO 


• *499999740 1 

• 5*426952-02 

• 0000000 

• 2713 * 47 * 4-01 

• U 98 4 50-0 2 

• 69*4276*4-03 
, . *0000000 


TABLE 02. (Continued) 


problem number t 


• uOOuU jci 
.569hu7*4-u2 
-.202*4086 + 00 
- . 202*4086 + QO 
•OOUOuOu 
•OOOOo jo 
• uJOOOdO 


« 1250000 + 00 

* GQOuOuG 

• OOOouGO 

- • 52522 32 + U5 
-• \ 1 1 *4336 + 05 
-• 2660063+05 
-• 1q19*4*48+Q5 


• 3000000*01 
• 30 * 46028-03 
-• 202*4006 + 00 
• •391 1915 + 1)5 
|679o32 + q5 
-. 2607172 + 0 & 
-•1339601+0*4 


.*4699997 + 01 
. 126*4037-03 
,0000000 
_ * 0000000 . . 
,0000000 
*0000000 
•QOQOQQO 


361 

•5757026+06 
•5757026+06 
tOOQOOOQ . 
•0000000 
• 263*4 *428+05 
*9595069 + 0*4 


problem NUMBER. I 


« GJOUUjQ 

• 57*40*75-02 
-• 1 96 1 *4b5 + uO 
-. 1961*465 + 00 
• uOOOu JO 
• OoOou JQ 
•ojooouo 


• 1250000+00 
• OUOwOuO 
• OOQuOOO 
-•5*4*469 1 *4 + 0.5 
-•1002760+05 
-•281651*4+05 
-•I I 19961+05 


• 3000000*01 
• 333300 * 4-03 
-• | 96 1 *485 + oO 

-• 398*4003 + 05 
-• 1661 0 80+05 
-•27*40971+05 
-• 1382610+0*4 


.‘48*49997+0) 

•1323500-03 

•ooooooo 

* oofloooo 

« ooooooo 

•ooooooo 

•ooooooo 


381 

•5622222+06 

•5622222+06 

•OOOOOOO^ 

•OOOOOOO 

*2779513+05 

• 1057631+05 


PROBLEM NUMBER 1 


• dtfOuU JC 

•57855j9-u2 

-• 49 iJ 26 H 0 + t,y 
-•I 9Q2*»HG*Q(1 
•ooOgujo 
•OJOOOJO 
’.OOuoujO 


• I2500u0+00 

•QoguOwO 

•ooooooo 

-•5618366+05 

••1052033+05 

-•297*4*420 + 05 
*•121 7H97+G5 


•3000000*01 
*3657557-03 
-•19026*40 + 00 
-•* 4058081+^5 

-•I 6 H 3270 +Q 5 
-• 288603 * 4+05 
-. 1*417207+0*4 


• *4999997+01 

* 130855*4-03 

•ooooooo 

_ jLogoifl.Ofe_ 
•OOOOOOO 
•ooooooo 
•UQOOOQO 


901 

• 5*48*4609+06 
*5*48*4689+06 
1 1*42281.8-02 

• 1*422818-02 
•2931227+05 
•1153183+05 
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TABLE C-2. (Continued) 


SEQUENT NUMBER 3 SEQUENT CODE *1 SEGMENT 3 OF REGION l (PLATE) 

TABLE ORDER PHI OR S V®. CROSSEUION PROPERTIES 

• <t9f9UO6t0i fSSO I 030+01 *" 

«2t«6000+61 •2372uOO+uI 


table order phi or s vs* temperature loads 

_ * 7320000*03 •Z 5 ’^ 00 t «3 

FROBLEH r TAbLE~ORDER' ~PH l OR s VS, DISTRIBUTED LOADS (F theta, F PHI, f zeta, h theta, n phu 
LOAD IDENTIFICATION CLUES *101110 . • ... 

*6000000 *0 00006 0 

•OOOoCOb •OuOvOOO 

• 0006000 *000 0000 



to 

to 


TABLE C-2. (Continued) 


PHI i R AP* 0R" t N*I OCTOES 1 PRINT INTERVAL - ^TTP A “ZTRO nWb'CR OF CTClES 

EPSILON THETA EPSILON PHI GAMMA PHI THETA K PHI K THETA N TEMPERATURE THETA 

U « PHI ' K PHI THETA " /J PHJ STAR T PHl THETA ' N TEMPERATURE PHI 

.V U__PHJ N_ THETA_ . '■ N PHI N PHI THETA M TEMPERA TURE THETA 

• G THETA H THETA M PHI H PHl THETA H TEMPERATURE PHI 

OMEGA THETA TAU ZETA PHI ■ Q/T SX<jM A TH £,IA .Id-,, SlGHA PHI IN TAU PHI THETA IN SI6HA F IN 

OMEGA PHI TAU ZETA THETA > Q/T SIGHa THETA OUT SIGMA PHI OUT TAU PHI THETA OUT SIGMA F OUT 


PROBLEM NUMBER I 


TSoOuGOO+Ol *00000 OG ~ *1250000+00 *5000000-02 " •SOOQOO'O+Ol - I 

•S926998-Q2 _*_ 0 UOOOuO *3663303-03 _• * 58BSS3-03 *5982871+06 

,0000000 *22 7 4282*00 •0000000 *2279282+00 *0000000 *598287l+64 

»27|3979-Ql *2279282+00 -*562191 2+05 - * 9QS8 Q75 +flS *0 0 00000 -* 192161 5-02 

* 1 1 98 ISQ-Q2 « GOOOUOO -*1QS1379+0S -*|69328|+q5 *0000000 -*1921615-02 

*6992769-03 * . *0000000 »*29769q3+0 * _ -*2887939+05 *0000000 _ *2933^33+05 

•OwOOOuO *0000000 -♦ 12l95|5+05 -• 1 9 l 1 685 + 0*4 *000000U *1155*417+08 


PROBLE M number I 


• 5130000 + oT *0000000 ~ • 1 25 gQoO+00' *5000000-02 *5130000+01 IQS " 

*59368 70-02 .S8S0U 15-02 ’J)Q4jtf|uO *9007938-03 1 NS©*! 78-03 _ *5365709+06 

•OOOGuOO .2216649 +uO *0000000 *2216699+q0 *0000000 *5365709+06 

•2ZUUll*0i *2 2l6 6j9tAt6L -*5 860173+05 -• 9_l 29 6,9_9 +q5_ *4000000 *000 0000 

•1291596-02 *0000000 -*1022883+05 -*|6279l6+o5 *0000000 *0000000 

♦7 4 » 4 »0953-03 *MO0.U4O r *3L62383+0_5_ _ -*30.3 l ?92tfl5 __ tUOUQQOO *3099222+05 

•0000000 *0000000 -*1396092+05 •* I 9 13 | 82+09 .0000000 *1281291+05 

. PROBLEM number 1 


*526uu0u + 0l *UUOOOJu " * 1 250000 +00 *5U00o00“02 *5260000+01 2o9 

•5997839-02 *5910928-02 •OOOOO&0_ _ *9396652-03 *1518391-03 *5295935+06 

•0000000 *2161 865+00 *0000000 *2161865+00 *0000000 *5295935+06 

*2865563-01 _ • 2 1 61*6 5+00 6_07jy 99 2+^5 _ -*9 1 93939 +qS __.*UQ_0OQQQ . _ _ *1252335 -02 

•1391821-02 *000u000 -*9952891+09 -*1612617+oS *0000000 *1252335-02 

„ ,7 5. 8 * 7a JL"03 .9 0000 WOO **339*726^05 -*3188iSl+o5 *0000000 *3271932+06 

• 0000000 * OGOuuQO **1968781+05 ' -*|905509 +g9 *0000000 *1903792+05 

_ __ __ problem NUMBER 1 


•5'390U00+0l *0000000 «125wUu0+00 *5000000-02 *5390000+0) 313 

*59 59716-02 *5969ittQ-u2 *0000000 . *9836871-03 *1593008-03 *5122073+06 

•OoOOOOg *2109729+00 *0000000 *21 o9729+oO *0000000 *5122073+06 

_^2_?NX7®7-fl.l__ ..•21„09729+fi W -?t2S*589+05 . T_*926Sft79+ 0 S , _*0QQjU0QQ . -tl 1 U 96.9-02. 

•1999989-02 .OOOouwO -*9685960+09 -*1597901+0* *0000000 -*1171969-02 

• 8586312-03 *1*000000 . -*3539668+05 -*3357620+0* *0000000 *3962296+05 


LZZ 



TABLE C-2. (Continued) 


■tUilWQl igOQggjlB 


problem number |" 


•i^M.OiiOnJO .S0Q0 qQQ»q 2 ■>iOflOOO»Q l Jflj 
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•1399197-03 

-•9265629-01 

•20955*7*0* 

•OOOoPOG 

•9139*19*Ql 

•9494117*02 

-•9245429-01 

•OOOOuOO 

-•1538890+04 

-.1161991+05 

-•4197836+U& 

*•1918823+05 

• 00(10000 
•OOOOuOO 

•2139*81-02 

•flUQOQOQ 

•OOOOuOO 
•jMfiOuoo 

-.7983521+05 
- 1 5 1 38 3y9 + 05. 

*•3953049+05 

••10*9h9*+o5 

•ooooooo 

•ooooooo 





PROBLEM 

NUMBER | 


•7499999+01 

•OOOOUOO 

•125w0u0+0Q 

• 1000000-01 

,7499999+01 

•5994*30*02 

•0000000 

•899 999O-02 
-•9108179-ul 

•OOOwOwO 
• OOOoOuO 

•3986973-03 

-.9108179-01 

.2*4*909-03 

•OQUOOQO 

•9599329*01 
• 9977*99^2 

-•910*179-01 

•OOOOUOO 

-•1698528+04 

-.1216559+05 

*•4397806+05 

*•1919922+05 

•ooooooo 

•ooooooo 

•2199333*02 

•ooooooo 

•OOOOUOO 
• UQQquQO 

-.7729678+05 

-•591y782+05 

-•3*78931+05 

-•1181923+05 

•OOOOOOO 

•0003000 

' 




problem 

NUMBER 1 


•7779999+01 

•5999227*02 

•OoOOUOO 

•OOOOUOO 

•922y985-02 

-•*955981-01 

• I25u0u0 + 00 

•OOOuOoO 

•uQOuOuO 

• |OOuOOO M ul 
•3621152-03 
*•8955981-01 

•7779999+01 

•2*83978-03 

•ooooooo 

•944739»-q| 

•5244925*02 

••*955**1-01 

•OOOOOOO 

-•1759292+06 

-•1272067+05 

-•6561630+05 

-•|9I2q7|+oS 

•ooooooo 

•OOQOQOO 

•2293735*02 

•ooooooo 

•OOOOUOO 

•OOOOOOO 

-•79661 16+05 
-•5672999+05 

*•3816996+05 

*•12/0999+05 

•ooooooo 

•OOOOOOO 



problem 




NUMBER 1 


•7909999+01 

•ooooooo 

• 125j0u0+00 

• 1000000-01 

•7909999+01 

•4059927*02 

•ooooooo 

•9995235*02 

-•88Q8790-01 

•OOGuOyO 
■ •OOOuOjQ 

•3296776-03 

-•8808790-01 

•2893374-03 

•QQOOOOO 

•97*9051*01 

•5541074*02 

*•8808790-01 

•ooooooo 

-• 1870*31+06 
-•1328923+05 

-•67BQ867+05 
*. 19 1(3233+05 

•ooooooo 

•ooooooo 

•22*8440*62 

•ooooooo 

•ooooooo 

•ooooooo 

••8192967+05 
•f 5923B3p+05 

-•3765790+05 
*.J 356910 + 05 

•ooooooo 

•OQPOOPO 

r 






PROBLEM 

number 1 


•7*99999+01 

•OOOUUOO 

• 1 25w0o0+00 

.•looaooo-oi 

•7999999+01 

• 4(1*9203*62 

•ooooooo 

794*9788-02 

*•8709491*01 

•OOOuOuO 

•OOOOOOO 

•3093316-03 

*•8709691-01 

,2*96759-03 

•OOOOOOO 


• 119.2*3& + q& 


20t 

• 43 1 2190 * 0 * 
•*312990+04 
*0000000 
*0000000 
•4101363+OS 
•94*9941+05 


24) 

•65*9*29+04 
*45*9829+04 
•0000000 
•0000000 
,46991 12 + 05 
.9927141+05 


313 

•4849241+04 
*4869241+04 
• 1 197549*02 
*1 197549*02 
•4900*49+05 
*S 156031+05 


345 

•7150951+06 

.7150*51+04 

•0000000 

•0000000 

•7103020+05 

*5375399+05 


m _ 

•7395949+04 

*7395949+04 


'to- 

co 

00 


TABLE 02. (Continued) 


•987S342.Q1 

-•8709491-01 

• • 1996519*06 

••6953812*05 

• 1)000000 

•ooooooo 

• 574¥543^cf2 

•OOOOUJO 

-.1367876*05 

-.1909535+05 

•ooooooo 

•ooooooo 

•2317903-Q2 

,0000000 

-.6399971*05 

••3736585+05 

.090.0000, 

j 7239699 + 05 

•ooaoooo 

.oooouoo 

-.6091919*06 

••1915926+05 

•OOOOOOO 

•5521979+05 


TABLE 02. (Continued) 



to 

03 

<0 


240 


rABLE C-2. (Continued) 


"PHI f R AO • OR IN.)' 

DEGREES 

print interval 

STEP 


R ZERO 


number of cycles 

EPSILON THETA 

EPSILON PHJ 

gamm a phi THETA 

K PHI 


K THETA 


n TEMPERATURE THETA 

U 

Q PHI 

K PHI THETA 

J PHI 

star 

T PHI THETA 


n temperature phi 

V 

J PHI 

N THETA 

N PHI 


N P H 1 THETA 


M TEMPERATURE THETA 

i 

« THETA 

H THETA 

M PHI 


M PHI THETA 


M TEMPERATURE PHi 

OMEGA THETA 

tau zeta phi ■ 

0/T SIGMa THETA IN 

sigma 

PHI IN 

TAU PHI THETA 

IN 

sigma f, in 

OHEfiA PHI " 

TAU ZETA THETA 

• 0/T SIGMA THETA OUT 

sigma 

Pm I OUT 

TAU PHI THETA 

OUT 

sigma f out 


problem NUMBER I 


• 6^00000*0 1 

• 4099202-02 

•uOOOOOO 

•9875342-fll 

# 5748343-02 

•2317^03-02 

• uUUOOOO 


•OuObujO 
• 949u267-o2 

• 12777c#3+o2 

• 12777^3^02 
•OOOubJO 

• bOOuUOO 
•OOOOOOO 


• 1250000*00 

• UUQuUoU 

•UOOuUwC 
-•1999996*06 
••1347750^05 
- • 835y l 67*u5 
-•4097442*05 


•5000000-02 

. 3095479-03 

•1277703+02 

-.4953910*05 

•♦1909892*05 

*#3734899+qS 

-•1919992*05 


•8000000*01 

,2894759-03 

#0000000 

,0000000 

,0000000 

•0000000 

.0000000 


1 

•7397324*04 
.7397324*04 
•0000000 
•0000000 
• 7299720*05 
#5527707*05 


PROBLEM NUMBER l 


•8129997*0» 
•4159074-02 
• JuOOoOO 
• 5g03242-0 1 
• 4u7237|)-02 
•2340449-02 
,0000000 


•OuOwbOO 

•9985724-u2 

.1257272*02 

•1257272*02 

•OOOOOOO 

•OOOOOuO 

•6000000 


• I25 w 0ii0*00 
•uuOuUuO 
•OOOuOoO 
-•1988437*04 
-*1282979*05 
-•8729344*05 
-•4974900*05 


•50UOOO0-O2 

•3549875-03 

•1257272*02 

-.7195490*05 

-•1908342*05 

-.3989938+05 

-•1515812+05 


•8129997*01 
.2903497-03 
•0000000 
« OOOOOQO 
,0000000 
,0000000 
,0000000 


105 

•7233813*04 

•7233813*04 

•OOOOOOO 

•ooooooo 

,7549940*05 

•5847239*05 


problem NUMBER | 


•8259999*01 

•4214531-02 

•OwOOOQO 

.5139850-01 

•4382912-02 

•2910312-02 

•OuOOOOO 


•OuOubOb 

• lu25738-ul 

• 1237905*02 

.1237985*02 

•OOOOUOO 

•OuOuyuo 

•OOOUUOG 


•1250000*00 

•OOOOOOO 

•OOOOOOO 

-•2022589*04 

-•120’193*05 

-•9113139*05 

-•48528o5*05 


•5000000-02 

•9078597-03 

•123798S+02 

-.7934092*05 

-•1905433*05 

-.9298740*05 

-•1421113*05 


•8259999*01 

•2918054-03 

•OOOOOOO 

» OOOOOOO 

,0000000 

•OOOOOOO 

•OOOOOOO 


209 

•71374(5*04 
•7137415*06 
• 0,000000 ... 
•ooooooo 

•7890210*05 

•4203204*05 


problem number 1 


•8389990*01 

•4281204-02 

•OOOOOOO 

.5269924-01 

•6499357-02 

•2947008-02 


•OOOOwOO 

•1052233-01 

•I2|B3io*02 

• U|83iq*o2 

•ooooooo 

•OOOOOOO 


•1250000*00 

•OOOOOOO 

•ooooooo 

*•20.98772*04 

-•1192384*05 

-•95Q0931*05 


•5000000-02 

•9656997-03 

•1218310*02 

J*.7473s59*jft5 

-•1901905*05 

••9531530*q5 


•8389990*01 
•299Q918-03 
•OOOOOOO 
_iOJ7oaftQ.o 

•ooooooo 

•ooooooo 


313 

.7029907*04 

•7029907*04 

*.OQ.QMOO 

•ooooooo 

•8230940*05 


TABLE C-2. (Continued) 


•OOOOOOO 


• OUbOWuO -*7218532+ 05 


••i7304ii+os 


•OOOOOOO 


S i 

• 89999 Bb+oi 

.4337519-03 

•4660000 

•5384879-01 

•4973453-0* 

•2521219-02 

•ooooooo 


problem NUMBER I 


•OOOuwyO 

• Id7 1 ll0i"ul 

•l202S9i4y2 

*1202599+62 

•0006640 

•uOOOOUO 

•4004000, 


_ • 12^0000+00 
•OOQoOuO 
•0000060 / 
-•2045099+04 
-•IQ9O572+05 
-•9828885+05 
*j751?7*7+05 


*5000000-02 
•S209793-q3 
•I2U2S99+Q2 
*•787 } 509+05 
-* | 398Q7 9 + q5 
*•9784542+05 
-*1824351*05 


*8999988+01 

•2944|3«*03 

f 0000000 
•0000000 
•0000006 
•ooooooo 

•OQOOOOO 


• 4527404*05 


901 

•4929438+04 

*4929438+04 

•OOOOOOO 

•OOOOOOO 

•8513025+05 

•4793289+05 



TABLE 02. (Continued) 


to 

»K. 

to 


^EvuetrrKomitr • -"seoheht code sccment • or region i ipwo 


TABLE ORDER PHI OR S V$, CROSSECTION PROPERTIES 

ra^OOO*dl *?00f 600+01 " ' 

♦23B6 00Q+QI fl9lupOp^l 

table order phi or s vs, temperature loads 

tl >52d00*o «| ♦l27SOfeft»o«| _ 

PR0B »- EM ■ TABLE order PHI or s vs* distributed loads (F theta, f phi, F ZETA, h theta, 
load identification clues ioii 10 1 

*0006000 *0000000 

• 0000000 • OOOtJOOO ” 

__« 0000000 'OuUmOOO 


H PHI | 



TABLE C-2 


(Continued) 


PH| (RAO, Ok IN,) 

mREES — 

wiwrwtmi™ - 

EPSILON THETA 

EPSILON PHI 

6 AMMA phi theta 

U 

Q PHI 

K PHI THETA 

V 

J PHI 

N THETA 

R 

« THETA 

H THETA 

OHCSA THETA 

TAU ZETA PHI * O/T 

SI6H4 JRETA LN 

0HE6A PHI 

TAU ZETA THETA ■ O/T 

suma THETA out 


— 

probleh 

•<506066+61 

•0000600 

•1256000+00 

•4337505*02 

•1079451^01 

•oaowooo 

•6000000 

*•2594251+06 

• 0006060 

t638A87l*fli. 


••2045524+64. 

•4973453*02 

•ooooooo 

-•1089972+65 

•2521213*02 

,0000000 

-•9837029+06 

•ooooooo 

•6000600 

-•7527147+05 



problem 

•8429997+01 

'.0066000 

• 1250000+00 

•4904205*02 

•1109493-61 

•OOOOOOO 

•ooooooo 

*•2557171+00 

•ooooooo 

•5528553*01 

*•2557171+60 

_ -.2044071+04 

,7304129*02 

•0000600 

-•1007910+05 

•2594261*02 

•6006.600 . 

-• 1033992+04 

•OOOOOOO 

,0000600 

-•7945834+05 

PROBLEM 


srtr 

K PH I_ 

J PHI STAR 
N PH] 

H PHI 
5.1614 A. m. 1«_ 


SI6HA PHI OUT 


r itnxr ~ 

K_ THETA 
T PHI THETA 

THETA 

M PHI THETA 
-IAU .PHI. WJAJJ1.. 
TAU PHI THETA OUT 


•5000000*02 

•5229790*03 

+•2594281+00 

.••7®7U5J.taS 

••|39B399+ 0 5 
*t179l 140+05 
*«|826999 +q6 


•5000000*02 
•6359590*03 
••2557 | 7 1 +00 
*••1 00235+05 
••|3»3g44*u& 

• * 5228479+05 
”«|9H®075*qS 


,8500000+0) 
•2944)33-03 
•0000000 
„f-O 0 jBaaDQ_ _ 
•0000600 
•0000000 
•ooooooo 


•5429997+01 

•3001903-03 

•OOOOOOO 

.•ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 


• 8 7 5 9 974 +ol ,0000060 

• 49772 04*02 >1133085-61 

•OuOOOQQ *•25^19^22+00 

_ •5579028*0) *.25)9 222+00 

•749939|*q2 ,0000000 

• 2487 740"P2 ,0000000 

•OOOOOOO •OOOOOOO 


•1250000+00 

•OOOOOOO 

•OOOOOOO 

-•2059992+04 

-.9345731+09 

*,)0852o®+04 

*•8387999+05 


•5000000*02 
•7771951-03 
*•2519222+00 
*•83201 B9+q5 
*•1354812+05 
*•5720239+05 
*•2071504+05 


•5759999+01 

•3045221*03 

•OOOOOOO 

•ooooooo 

•OOOOOOO 

•UODOMOO 

•ooooooo 


PROBLEM NUHBER 1 


•8889990+61 •OOOOOOO *1250000+00 

• 4 5 5 6 1 93-02 ♦ 1 1 59528-01 • OOOuOoO 

•OOOOOOO **2982383+00 .OOOOOOO 

• 55230 71*0 1 ->2952383 +00 *«2(l3 1 389+04 

••606838-02 #6000000 -,8793523+09 

• 27 99900*02 ,0006000 *• 1138012+6* 


•5000QQO~Q2 

•9551736*03 

*•2982383+00 

*•8530256+05 

*•1379744+05 

••4274731+06 


•8889990+01 

•3199997*03 

•ooooooo 

tOJOOQOO 

•OOOOOOO 

•ooooooo 




”NUH»rA"or^C«LO 

-.h_jihperature_thjta 
n temperature phi 
.-JUM fcMATJIRK ZHEIA. 
H TEMPERATURE PHI 

- 1I4M A F )H 

SI6HA r OUT 


1 

• 4927099+0.4. . 
•4927099+04 

. ,0000000 

•OOOOOOO 
. ,8520045+05 

•4500955+05 


IQS 

•4705091+04 

•4705091+04 

•OOOOOOO 

•OOOOOOO 

•89S9391+0S 

•7)92941+05 


209 

•4949591+04 

•4949598+04 

•OOOOOOO 

•OOOOOOO 

,9902789+05 

•7547897+05 


313 

•4204048+04 
•4204048+04 
,0000000 ...... 

•aoooooo 

•98729)9+05 


244 


TABLE C-2. (Continued) 


•ouooooa 

.0006000 

-.8793233+05 

-•2199509+05 

•ooooooo 

•7927168+05 



PROBLEM 

NUMBER 1 



•8999988401 

.OOOOOwU 

.1250000+00 

*5000000-02 

.8999988+01 

901 

•"*613083-02 ’ 

•1180099-ui 

• OOOoOGO 

•1199099-02 

.3238878-03 

•5973899+04 

• 6000000 

-•2952093+ui* 

.aoouooo 

- . 2952q9 3+00 

•0000600 

•5973899+04 

.5951767-01 

-.2952093400 ' 

-.2003271+04 

-.8699329*05 

•ooooooo 

•ooooooo 

•6319944-02 

•0000600 

-•828*727+09 

*• |3733Q3 + o5 

.ooooooo 

•ooooooo 

•29|H987-02 

•OOOOvOO 

-•1 189370 + 04 

-.4808781+05 

•ooooooo 

•1029522+04 

• OOQ6MO 

. • 0000600 

-*9122555+05 

*••2295990+05 

• OOAOO0Q. 

•8218729+05 


\ 




245 


TABLE C-2. (Continued) 




REGION NUMBER 2 

“ THERE ARE 5 SEGMENTS AND 0 K I NEHAT I C LINAS »ITMIN THIS REGION 

SEGMENT NUMBER I SEGMENT CODE 13 SEGMENT I OF REGION 2 (SOLID TOROIDAL) 

TABLE ORPER PHI OR S VS, CRQSSECTION PROPERTIES 

• SOUuOOO^OJi _*JfJA??g*00 

•It! 0000*01 *1910000+01 

PROBLEM I TABLE ORDER PHI OR S VS* DISTRIBUTED LOADS <F TMETA» F PHI, F ZETA i M THETA * M PHI) 

LOAD IDENTIFICATION CLUES 0011 lu 

*0000000 VooOoWO 

*0000000 *0000000 

•ooooooo r *000*000 


246 


TABLE 02. (Continued) 


rtu fr“ 

EPSILON THETA 

U <§' 

V 

M 

OMEGA THETa 


DEiTREES 
EPSILON PHI 
Q PHI 
J PHI 
5} THETA 
T At/ ZETA 


PHI 


ONES A PHI 


Q/T 


PRINT INTERVAL 
GAHHa PHI THET/a 
K PHI THETA 
N THETA 
H THETA 

SIGMa THETA (N 


TAU ZETA THETA . G/T SIGMa THETA OUT 


STEP 
K PHI 

J PHI STAR 
N PHI 
M PHI 

SIGMA PH J IN 
SIGMA PHI out 


■R 'ZERO' " 

K THETA 
T PHI THETA 
N PHI THETA 
M PHI THETA 
TAU PHI THELA IN 
TAU PHI THETA OUT 


NUMBER QT^CYCLFS 
N TEMPERATURE TH£T* 

N TEMPERATURE PHl" 

H TEMPERATURE THETA 
M TEMPERATURE PHI 

VlGM V-f LN 

sigma F OUT 


PROBLEM NUMBER I 


. iuOGGQO-Q* 


•5729578-01 

•3900000*01 

♦3916990*02 

•9010000+01 

1 

•66QS734-Q2 


-•3921U1 1-&2 

■GQOOOuO 

•7860871-03 

.3235277-03 

•ooooooo 

tOUOOOQu 


•8684668+02 

• QOOuOuO 

•8684668+02 

•0000000 

•ooooooo 

.5952599-01 


•8684668+02 

• 2675-6 1 8+06 

-•8689650+05 

•oooouoo 

• OOOOQOO . 

•8289633-02 


•OUOOUOO 

-• 8982660+09 

-•1371771+05 

•ooooooo 

•ooooooo 

• 29i**9«6-02 

- 

•OuOOOJO 

• 12531 10 + 06 

-•6805696+Q5 

•oooouoo 

• 1698908+06 

•UoOOOQG 


•OOOuuoO 

• 1548585 + 06 

-•2293419+05 

•ooooooo 

.1675072+06 

- . 



problem 

NUMBER | 



* 1 69 9y-0 1 


• 2 301 566 + 01 

•3900000*01 

•3916990*02 

•9401S91+01 

41 

•6173383-02 


- • 3508 1 9 1 -u2 

•OQGGOoG X 

•727GQ9Q-03 

•3415351-03 

•OOOOQOO 

t uuOUOOO 


• 2946966 + 0** 

•OOOOUOO 

•2996966+04 

•OQOOOOU 

•OOOOOOO 

•583751 i-ftl 


•2946966+09 

•2526753+06 

-,7332426+05 

•OOOOOOO 

•OOOOOOO 

.7181966-02 


•oooouoo 

- • 8957 1 u5 + 09 

-• 1290305+05 

•OOOOOOO 

•ooooooo 

•3213566-02 


•OOuOOUO 

. 1 175591+06 

-.5961121+05 

•OOOOUOO 

.1561457+06 

•OwOOOOO 


•oooouoo 

.1470224+06 

-.1716812+05 

•OOOOOOO 

• 1563152 + 06 




PROBLEM 

NUMBER j 



• 7 9 3 39 8o-0 1 


•4545036+01 

•3900000*01 

•3916990-02 

•9792566+01 

B1 

.5786238-02 


-.31 4315J -02 

* OOOOGOO 

•6123425-03 

.3539781-03 

•ooooooo 

•OuOOOOO 


• 4881999 + 0** 

• OOOOOlO 

•4001999+04 

•oooouoo 

•OOOOOOO 

•5733609-01 


• 4881999 + 0** 

•2392677+06 

-•6190420+05 

•OOPUUOU 

• OOOOQOO 

•6227985-02 


•oooouoo 

-.8562052*09 

-•1 1 2060 3 + q5 

•ooooooo 

•OOOOOOO 

.3477293-02 


• OOuOOJC 

• 11! 1891+06 

-•5050058+05 

•ooooooo 

• 1433367+06 

•ooooooo 


•OOOOUOO 

•1393530+06 

-•1371702+05 

.ooooooo 

.1466933+06 

_ 



PROBLEM 

NUMBER 1 



• 1 185097 + 00 


• 6 7 9u 1 06 + g 1 

• 390u0u0"0l 

.3916990-02 

• 1010232 + 02 

121 

•SH3709S-Q2 


-•2819**74-02 

• OOOuOuO 

•4645143-03 

•3597499-03 

•ooooooo 

•OwOOOOu 


•6064973+04 

• OOOuOOO 

•6064473+09 

•ooooooo 

•OOOOOOO 

•5639703*01 


.6064973+09 

•2270032*06 

- • 509 3 3 38 + q5 

•oooouoo 

•OOQOQOO 

•5R06238-02 


•oooouoo 

-.7895138*09 

-.8967570+09 

•ooooooo 

•ooooooo 

•3688966-02 


• OoOOwOO 

• 1Q59067+06 

-.4191558+05 

,uoooooo 

• 1315966 + 06 
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TABLE 02. (Continued) 


•0600000 


• 157 * 7 94 *00 

• SI 201 9®»o2 
•OJQQQQO 
.5554752-01 
•469Q5S9-Q2 
• 3839143-02 
tOQOOOQQ . 


• 1948*495 + 00 

• *4830990-02 

• OguObOQ 
•5477792-01 
•4052719-02 
•3924517-02 
• 00000 og 


•2340194+00 

•4545895-02 

.0600000 

•5407904-01 

•3444492-02 

•3944338-02 

f OwPPOOO 


•2751893+00 

•4322104-02 

•0600000 

•5344201-0* 

•2899253-02 

•3909508-02 

•OwOOOOQ 


•3143591+00 

•4097412-02 

•0600000 


•0600600 


• 1318748+Q4 *. 1 1^9 1 7 8 p +0 5 .0 000000 .1382214+04 


PROBLEM number 1 


.9034374+01 

• 3900000-0 1 

•3916990-02 

.1057027+02 



-•2531858-02 

• OOOOOgO 

•3010132-03 

•3586981-03 

•ooooooo 

.4434750+04 

,0006000 

•6436750*04 

. •00000.00. ..... 

tOQOOQOO 

,4434750+04 

•2I592Q3+04 

-.4174096+05 

•ooooooo 

•ooooooo 

• OOOOUOJ2 

-•7Q434QQ+04 „ 

-•445_290I*Q4 

. *0000000.. 

• 0000000. 

•OOOOUQO 

•1014431+04 

-.3246494+05 

•ooooooo 

•1210085+06 


,0600600 . 1244315+0 4 -.1124087*05 d3O0aOJ3Q «_Li041A2tQ4 ... 



problem number 1 



•1127865+02 

*3906000-01 

•3916990-02 

•1095581+02 

... *01. - — 

'-•2275908-02 

• ooooooo 

.1354061-03 

,3512955-03 

•ooooooo 

•4717170+04 

*0006000 

.6717170*04 

.ooooooo 

•ooooooo 

•4717170+04 

•2056230+06 

-•3368169+Q5 

•ooooooo 

•ooooooo 

•0000600 

-•6063433+04 

-.3B7345S+Q4 

*0000000 

tOQ.aoooo 

•6000600 

•9765065+05 

*•2400503+05 

•ooooooo 

,1116064+06 

•0000600 

,H7**|1*P* 

■•! 126375+05 

J 0000000 

1236786*06 

- - 

PROBLEM number 1 



.1352292+02 

•3900000*01 

.3916990-02 

•1133834+02 

24) 

-•2047961-02 

•OOOOOOO 

-.2187652-04 

•3384032-03 

•ooooooo 

•6404686+04 

• 00Q000.0 

•64046B6+Q4 

• ooooooo 

•ooooooo 

•6404686+64 

.1960722+06 

-.2663068+05 

•ooooooo 

•ooooooo 

•OOuOuuO 

-•5081757+04 

-•J393711+04 

•OOOOOOO 

• ooooooo 

•6666630 

.9429767+05 

*•1623499+05 

•ooooooo 

• 1033758 + 06 

•vvOOugg 

!.UlQll5*ft6 

^1165054+05 

iOoooooq 

•1172736*06 


problem 

NUMBER 1 



.1576718+02 

•39060b0-0l 

♦3916990-02 

•1171729+02 

281 

-,1844933-02" 

•0006060 

*•1629262-03 

•3210987-03 

•ooooooo 

.5782414+04 

•OOOOOOO 

•S782414+Q4 

•OOOOOOO 

•ooooooo 

. .5782414+04“ 

•1871781+06 

-.2047952 + ciS 

•OOOOOOO 

•ooooooo 

•6000600 

-.4095328*04 

•8594509+03 

•OO0QQOG 

•ooooooo 

•6006660 

•9126343+05 

-•9308729+04 

•ooooooo 

,9625597+05 

•6600660 

•IQ47345+Q6 

-•1213579+qS 

•ooooooo 

• 1 1 1 2998 + 06 


PROBLEM 

number 1 



• 1801 145+62 

*3900000-0 r 

•3916990*02 

, 1209207 + 02 

321 

— • 1664265-02' 

• OOOOOOO r 

-.2818706-03 

,3005537-03 

•ooooooo 

•4920366+04 

•0006000 _ 

•4920366+04 

•ooooooo 

•ooooooo 
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TABLE 02 


( Continued) 


•5285795*01 

•9920344*09 

•1708730+04 

*•1513315*05 

•OOOOOOO 

•ooooooo 

•2333184*02 

•ooooooo 

-.3172137*09 

•2789919+09 

•ooooooo 

•ooooooo 

•3021695-02 

•ooooooo 

•0093359+05 

-•3339559*09 

•ooooooo 

,9019719*05 

•ooooooo 

•ooooooo 

•9884797+05 

*•1251147+05 

•ooooooo 

,1054807+04 



PROBLEM 

HUMBER | 



•3535290*00 

•2025572*02 

•3900000*01 

•3914990*02 

•1294211+02 

341 

•30900^0*02 

-•1503529*02 

•OOOOOOO 

-•3799059-03 

•2779944-03 

•ooooooo 

•ooooooo 

•3077009*09 

•ooooooo 

•3877409*09 

• OQOQQOG 

•ooooooo 

•5231014*01 

•3077009*09 

• 171 1059 + 00 

*•1050757+05 

•ooooooo 

•ooooooo. 

•17H4I93-G2 

•OOOwOuO 

-•2351059+09 

•9324839+09 

•OOOOOOO 

•ooooooo 

•3492139*02 

•OOObUOO 

•0571590+05 

• 1419949*09 

•ooooooo 

•8991993+05 

•OOOOOOO 

•wOOuQJG 

•9395204+05 

*•1241744+05 

•OOOOOOO 

•1003574+04 



problem 

NUMBER | 



•3924909*00 

•2299999*02 

•3900000*01 

•3914990*02 

•1282483+02 

<01 

•3490524-02 

-•I34u 9 20-02 

•OOOOOOO 

*•1378819*03 

•2599029*03 

•QOQQQQO 

•OOOOOOO 

•2703943*09 

•OOOOOOO 

•2703943+09 

•OOOOOOO 

•ooooooo 

•5101 905*0 1 

•2703943*09 

•1430395+04 

*•4528032+09 

•OOOOOOO 

•ooooooo 

,1122539-02 

•ooooooo 

*•1444531+09 

•5920125+09 

•ooooooo 

•ooooooo 

•3532013*02 

•ooooooo 

•0303429+05 

•5994417+09 

•ooooooo 

••092097+05 

•OOOOOOO 

•OOOOOOO 

•0051015+05 

*•1233225+00 

•ooooooo 

•9528170+05 



TABLE C-2 


( Continued) 


segment number z segment code u segment 2 or region 2 iegua sanorich toroioali 


TABLE ORDER PHI OR S_yS*_ CJJ0S5ECT | ON PROPERTIES 

»J?J Off 0*00 »70A390Q«DO 

«250o000+00 *2S0y006*00 _ . 

• MIOOOO^OI *myi>QO*QI 

PROBLEM I TABLE QROER PH| OR S VS* OIST«|j|UTEO LOADS IP THETA, F pHJ, F ZETA. H THEjA, 

LO AO lOENTlPlCATION CLUES Qdl I |o 

•OOOOOOO *000y000 

•OOOyOOO 'ObOwOOO 

•OOOOOOO *0000000 


M PHI) 



TABLE C-2. ( Continued) 


•m t T>rm»T 
epsuon theta 
y 

i 

OW IM . IH \m 

OHCCA P HI 


mwtts tittmt rnm*t step 

CPSU.ON PHI QAHHA PHI THERA K PHI 

"ft PHI ' K PH| THETA J PHI ST A* 

4_PHl _N THETA _ N PH| 

ft THETA H THETA M PH I 

I*U »TA PHI « ..ft/T._$JAHjL_IHlIA-jH,„: JU5M_P(U JN_ 

TAU ZETA THETA « ft/T SICHa THETA OUT S|OMA PHI OUT 


— a~ze*o Nwrrfrctn — 

lf_THin H TEMPERATUR E THETA 

~ T PHI THETA NYEMPERATURE PHI 

_ N JPHJ TjMJlTA_ _ H TEMPERAT URE THETA 

M PHI THETA M TEMPERATURE PHI 

TAP PHI T H ETA, I.Bl US MA f JJJ 

TAU PHI THETA OUT SI5NA F OUT 


;r l 


• 3 T 2 i 99 g* 0 ff * 225 o 0 d 0 >O 2 0900000-01 * 3924990 -Q 2 * 1282683*02 | 

il4mU«02 •*1725576-02 *0000000 -*4755970-03 *2599027-03 *0000000 

• OOOOOOQ ~~ • 2 > 039 MVo*i *0000000 * 2703989*09 *0000000 *0000000 

•5181905-0 * *27039 89*09 _ *9128389*05 _ _ _ 4528003*09^ .. . C 0QQQ000 .1 J.OQQQQQQ 

• 1 122032*02 *0000000 "• ••2499509403 *59201 22*09^~ *0000000 *0000000 

•3532092^02 *|9|77l9*09 *8182984*05 *|858717*Q9 tpOOOOOO ••09||5I*05 

•OOOOOOd *0000000 •8331052905 -*2797 q73*0$ *0000000 *1002459406 


T*0®kl!?.„MyM|IR. _JL 


•9319488*00 *297999?t02 

_*35l 209 |«02 •* | 58j3| 3«Q2 

*0000000 *2521059409 

*51 19572-01 *2521059409 

•9327393-03 *0000000 

• 329981 4*02 *1787982409 

•0000000 *0000000 

— - - -■nr ‘i’ - ■" - * 

•' i .3 is 


•3900000*01 *3924990*02 
•0000000 •* 7609257-03 
•0000000 *2521059409 
• 391959940* * *596859841)9. 

•2497889*03 *4291499*09 
•7943327406 *6375879409 
•7819850406 -*28250264 0 S 




,1318460402 9 | 

*2238105-03 *0000000.. 

•0000000 *0000000 

.. ,0000000 *0QQQQQQ 

*0000000 *0000000 

,0000000 *7449999*05 . 

•0000000 *9594199405 


•9712387400 *2499999402 0900000-OT *3926990*02 " . J3fc3?90*02 

•339141 |-02 -*1954990-02 *0000000 -*8349o26-o3 *l93j99e-03 

•0000000 *231 7*28409 *0000000 *2317928409 *0000000 

*5060 120-01 *2317928409 «37_799o54QS -*9599 | 94 *q9 _ *0000000 

-•3509311-03 •0000000 •7891099*03 *7006721*09 ~ *0000060 

•2935900*02 *|693920*u9 *7745594405 *I09023*4 q5 ,0000000 

•6606060 *0000000 *7339023405 -*2859915405 *0000000 


81 

•0000000 

•0000000 

•QQOQQOO 

•0000000 

•73Q12484Q5 

*9107233*05 


problem NUMBER I 


•5105085*00 *2929998402 *3900060-01 

•3184501-02 *• 1395192-02 *0000000 

~ *ao66000 *2102530409 *0000000 

• 500 2069-01 .. L? I0363pt09 • 341.9 U9*0| 

-•1239509-02 *0000000 • 1248510*09 

•2593457-02 *|99| 154*09 *7587297*05 


•3926990*02 *1388621*02 121 

-•9094619-03 *1629692-03 ,0000000 

•2102530*09 *0000000 *0000000 

•f 3759193*09. *0000000 _ „ .... . _ ..*0000000 

•7800627*09 *0000000 *0000000 

•1395455*05 *0000000 *4999490 




•omooo 


•OOOOOOO 



TABLE C-2. (Continued) 


••2*97392*05 .tMMOO *1707114*01 


PROBLEM HUNIM I 


• >700000*8 I 

•ooooooo 

*0000000 

•377*973*05 

.jQ1L?3M+0'. 

* 7727030*00 


*17 22790+0 2 U) 

••9*3*0*5+03 .1337577*03 *0000000 

•I ••1315*07 «.0»0000 *0000000 

••3070031*07 *0000000 *0000000 

••73U*7*fl_7 >0000000 *0000000 

•170*100*00 *0000000 **737973*00 

••2717417*0* *0000000.. *1177212*01. 


PROBICH number | 


900000*01 *392*990*02. t|7*M7p*02 2 q| 

• OOOOOOO •*|01305I+q2 .107991**03 *0000000 

*0000000 *1*59770*07 ..... tQOQODOQ *0000000 

*337B37B*05 ••2703573+07 *0000000 *0000000 

*2J 33*19*07 #0979300*07 >0000000 * 0000000 

•72030*5*05 •|977|57+o5 *0000000 **5277*1+05 

— 1*10-7*2 * *05 •♦29*7571*05 >0000000 *001*73**05 

PROBLEM NUMBER 1 

• 3900000*01 *392*990*02 *17077*5+02. 27| 

•OOOOOOO •* 1055**5+02 *77033*0+07 *0000000 

^IQOOOOOO *1770950+07 *0000000 *0000000 

•3233191+05 ••19*3312*07 *0000000 *0000000 

• 2510**3*07 •97757U+Q7 >0000000 *0000000 

•7157279+05 *2202573+05 *0000000 **3792***05 

> 5 77 5515*05 •*2995t90+a5 . *0000000 . *7722359*05. 





table c- 

2. (Continued) 



iovi»ai«oi 

•1026221*01 

• 30122*0 + 0* 

*•1200509*09 

•OOOOOOO 

•OOOOOOO 

••7lfi209«Q2 

•OOOOOOO 

•311810**01 

• 1019*97*05 

•OOOOOOO 

•OOOOOOO 

•67*7192-03 

•7271 *09*02 

•*952791*0$ 

•2552079*05 

•OOOOOOO 

•*091190*05 

•0600000 

•0006000 

•622021**06 

*•9092279*05 

•OOOOOOO 

•72301 35*05 



mo»lem 

NUMBER | 



•71*1272*00 

•1271991*02 

•3900000*01 

•992*990-02 

• 1578800*02 


• 2151897-02 

-•917**10*02 

•OOOOOOO 

*•1199*99-02 

• *2*27**-Q5 

•OOOOOOO 

•OOQOOQQ 

•231*701*02 

•OOOOOOO 

•831*709*09 

•OOOOOOO 

•OOOOOOO 

•9*286Q$-Ql 

•23|*7q9*q9 

•29*8619*0$ 

— #99*979*09 

•0000000 — 

*0000000 . 

— 92*279*. 02 

•OOOOOOO 

•3108579*09 

• 109893**05 

•OOOOOOO 

•OOOOOOO 

•171*179*02 

,$298372*03 

•*879989*0$ 

•2*78999*05 

•OOOOOOO 

•*002093*05 

•OOOOOOo 

•OOOOOOO 


*•3038813*05 

•OOOOOOO 

•7029*92*05 

... 


P808UH 

NUMBER 1 

. ... - 

• - ■ 

• 7*69970*00 

•1199993*02 

•3900000*01 

•392*990*02 

•1*0710**02 

901 

•2192**9-02 

-•8791362-03 

•OOOOOOO 

*•1 197201-02 

-,1379829-09 

•OOOOOOO 

•OOOOOOO 

,418***1*03 

•OOOOOOO 

•*985*51*03 

•OOOOOOO 

•OOOOOOO 

•1*53293*0* 

•*186*61*03 

•2907289*0$ 

— *985*52*03 

•OOOOOOO 

•OOOOOOO 

*•1112079*01 

•OOOOOOO 

•3*30809*09 

•105*537*0$ 

•OOOOOOO 

•OOOOOOO 

••313*0*9-02 

•1699752*02 

•*819*78*0$ 

•2777*99*05 

•OOOOOOO 

•5939271*05 

•6000000 

: i * 

,0006000 

•981*978*06 

-•3037020*05 

•OOOOOOO 

,*868359*05 


' £ > 
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TABLE C-2. (Continued) 


ojjjjji «— ooooo tni>i;i»t» ■i«i» hi«q> tHWw; 


PROBLEM NUMBER "l 


•4177749*00 

•3117794*02 

•3700000*01 

•3724710*02 

•1122174402 

. _„141 

•30141 32*01 

*•1214444*02 

*0000000 

-•7434044*09 

•1331477-03 

•ooooooo 

• OOOOOOO 

, it(|)t»*a* 

*0000000 


1.0000000. 

•QQOOQOO 

•1711107*01 

•1441314401 

•3174779*04 



•00700)1*0* 

•ooooooo 

•OOOOOOO 

■■22lB21i*02 

•OOOOOOO 

_*17L722ltP7 


*0000000. 

-•QQ6Q60Q 

•2224194-OX 


•7127030164 

•170*10**01 

•ooooooo 

•4737173104 


uQOMaio *6016606 usioiutfif - *•21113 xrtoi tiiaaaaaa .tumxiai . 




PROBLEM NUMBER I 




•3374117402 

•3106060*01 

•312*770*02 

•1145470402 

2.01 

•2720011*02 

••1140901*02 

•OOOOOOO 

*•1013441-02 

•10414 14*03 

•ooooooo 

•ooooaoo 


•OOOOOOO 

•14474444Q1 

,0000000 

•0Q00Q00 

•1444144*01 


•3314344404 

••2443413404 

•ooooooo 

•ooooooo 

-•3374440-02 

•ooooooo 

*2133417401 

•47773001Q4 

•ooooooo. 

•ooooooo 

•1437742-02 

•117**13101 

•72134*4404 

• 1 774 144*04 

•ooooooo 

•4421741404 

•0600000 

•OOOOQOO 

*4101424404 

-•1147471*06 

*0006000 - - 

... *40 11434*05- 







PROBLEM 

NUMBER | 



•4243177400 

•3491774402 

•3700060*01 

•3724140*02 

•1147744402 

241 

•2407440^01 

*• 1044093*02 

•OOOOOOO 

••1044*44-02 

•7743344-04 

•OOOOOOO 

•ooooooo 

•1140744404 

*0006000 


•ooooooo 

•ooooooo 

•1424134-01 


•3233171404 

*•1443312104 

•ooooooo 

•ooooooo 

-•4411413-02 

•OOOOOOO 

•24104*3409 

•7414414104 

•lOQOOQOQ 

•ooooooo 

• I'intioi 

•I02l7»**01 

•71*72***00 

•2202473*04 

•ooooooo 

•4347244404 

•Ooooooo 

1 6008000 

07-70*1**0* 

*•2115474104 

. : *0000000 

•7722347*05 


PROBLEM NUMBER | 


•447BB74400 »3B2 S*n»02 *3700000*01 

•27o1274*Q2 • •I626H3*Q2 *0000000 

•0000060 ■ t»22BB7|*Q1 *0000000 

• 4744H4-01 t I22B>7 | tQI •9|3H?1*0B 

*•4011717*02 •0000000. *2B14B&»*01 

•1607114*02 •B7Tb 114*03 f7094lll*04 

• 0000000 >0000000 *4177042 *04 


PROBLEM NUMBER | 


• 704B47l«oe •4017774*02 O700Qb0*Ql *9724770702 ,1411H7*02 321 

•242403|*02~ *•1414433*63 *0000000 ••1114404*02 *2430304*04 *0000000 

• 0000000 * 102 4321*01 *0000000 •1024324401 *0000000 *0000000 


•3724710*02 
••1047132-02 
•1224471*01 
«* |S4l4l4*0l 

•7433424*01 

•2311212+04 

*•3017741^04 


•1417013*02 

f fi22o7l7”0l 

,000000c 

•ooooaoo 

•ooooooo 

•ooooaoo 

•000QQ00 


241 

•ooooooo 

•OOOOQOQ 

•OOOOOOO 

•ooooooo 

• 4204J7B'*04 
•7140441*04 



TABLE C-2. (Continued) 



•1024229*09 

•3093240*04 

*•1200503*09 

,0000000 

•ooooooo 

*•7691203*02 

•0000000 

•3199104*09 

•1019497*05 

,0000000 

•ooooooo 

•6747192-03 

•727|9o9*03 

•4942799*04 

•2542073*06 

,0000000 

•4091930*05 

•ooooooo 

•000600D 

•4220294*04 

••3032279*05 

,0000000 

•72^0135*05 

— ... 


MOIkCH 

NUMBER 1 


i 

•7941272+06 

•9279999*02 

•3900000*01 

•3924990-02 

.1576900*02 

34| 

•2551997*02 

*•9179410*03 

•0000000 

*•1)39499*02 

,4242744*05 

•ooooooo 

•0000000 

•9314709*09 

•0000000 

•9314709*03 

,0000000 

•ooooooo 

•9429904*01 

•93I47Q9*q3 

•2949419*06 

*•9994973*03 

,0000000 

*0000000 ...... 

*•9292794*02 

•ooopooo 

•3909479*09 

• 1038934*05 

•0000000 

•ooooooo 

•1994999*02 

,*699372*03 


•2479939*05 

•OOQO0OQ 

•4002093*05 

•0000000 

•0000000 


••3Q3*«13*o5 

•ooooooo 

•7029492*05 

.. . . 


problem 

NUMBER 1 




•7949970*00 


•3900000*01 

•3924990*02 

,1407104*02 

901 

•2992449*02 

*•9791362*09 

•ooooooo 

*•1 197201*02 

*,1379829*09 

•ooooooo 

•0000000 

•4994441*03 

•0000000 

•4995451*03 

•ooooooo 

•ooooooo 

•9443229*01 

•4994941*03 

•2907299*06 

*,4985459*03 

f QOQOOOO 

•DOOOQOO 

*•1112079*01 

•0000000 

•3430909*09 

•1054537*06 

•ooooooo 

•ooooooo 

*• 9134069*09 

•9499742*03 

•4913979*06 

•2777693*05 

•OOOOOOO 

•5939279*05 

•0000000 

. ? * 

•0000600 

•9916979*06 

-•3037020*05 

•ooooooo 

•4858359*05 



TABLE C-2. (Continued) 


U6*CNT NUHICJT'IT 



•2272*1**82 
, 210 * 000+00 
• HIvOOO+OI .Hi 0000*0 1 


*2772904*02 

*2SjOOOM*OflL 


‘ $E«MCW CODE 2 | S£4HtNT 3 OF REGION 2 (E«UA SANQilCH CONE) 


TAKE ORDE R PHI 09 S VS* CROSSECT JON PROPERTIES 


PROBLEM | _ T*BtE ORDER PHI OR ^ VS* DISTRIBUTED LOADS <F THETA, F PHI, F 2ETA • H THETA, H PHI) 

LOAD lOENTIPl CAT I ON CLUES* QQ1 f|0 ' 


•ODQwOQG 

* 0001*000 

*0000000 


*0000000 

•0000000 

•0000000 


256 


••477410**03 

•OOOOOOO 

•«33«7*09*0J 

•OOOOOOO 


•OOOOOOO 

••777**59*03 

".5205134403 

•,*2051*4403 

•OOOOOOO 

•«349{MS4Q3 

,00004*00 


,0000000 
••7790»O*-Q3 
"•*23*2 JJ403 
", 523*233*03 
• 0000000 
•* 37 1 5059403 
•OOOuOOO 



•4207|40"0l 

*•232*42*0.01 
• t*0M292»O2 
•OuOOQOb 


" • 2747723*03 
tZ^lOI-OZ 
•ooooooo 

••2420294*01 

•«|4aOJ*4«02 

•0000000 


•27727*3402 
•24**4 1 4*02 

•ooooooo 
• iwom-oi 
••24*441 2*01 
••$44*7*5*02 

•ooooooo 



TABLE C-2. (Continued) 


•2*4921*40* •4774354403 .0000000 •OOOOOOO 

•4*307**404 •93123**404 .OOOOOOO *0000000 

•49724*940* .245*03**05 .0000000 f 409$Q7»*OS 

•4424170*0* **24449*340* *0000000 .4Q474|4*0S 


Mum?_ _i 


•5000000400 * *000000*0* .19*7119402 397 

• OOOOOOO •«9094|27«>o3 ..2023419.03 .OOOOOOO 

• OOuiiObO . .520* 1 34*g3 .OOOOOOO .OOOOOOO 

*290j 114*0-* — ^6*060*2*03 - j OOOOOOO- _ ..0000000 - 

.443396*404 **940q7I*q4 .OOOOOOO .OOOOOOO 

•7Q774J240* «2&49*794 0 5 .OOOOOOO «420S34*4O5 

•4527150*0* ••2341H4440* .OOOOOOO .4043192405 


MpHEHNUMBER J 


•5000000*00 *5000000*01 .19404*4*02 4fll 

•OOOOOOO ".90*42*5*03 ..2034133*03 *0000000 

•OOOOOOO *.523*233*03 .OOOOOOO *0000000 

• 29*4320+0.*. . • $23*4.M*jj3. .. *0000000 .OOOOOOO 

*443311 | *04 .*9273*1*04 .OOOOOOO .OOOOOOO 

• 7o474*i0*05 *25413*1540$ *0000000 .4214207*0* 

•4537442*0* ••2351*04*0* .OOOOOOO *404*710*0* 




TABLE 02. (Continued) 


StCHWT" MUMOER G SEGMENT COOC 2| SEGMENT G OF REGION 2 ICGUa SaNDRICH (ONE; 


— tagu omoch FHJ OK S VS, CROSSCCTION properties 

<27714***02 <>272**4*02 * 

t 2 * 00000*00 < 2 * 0 0000*00 

<hioooo*oj <hi«*oo*oi 


MPilEM I TA*LE order 

LOAD IDENTIFICATION CLUES OOllTO 


FHI Oft S VS, DISTRIBUTED LOADS (F THETA • F PH|, F 2ETA, M THETA, 


• 00001100 “““" < 000*000 

<0004000 <0000000 

<0000000 <0000000 


} 

V. 

N FNII 



to 

CJl 

oo. 


TABLE C-2. (Continued) 


CPSUON THETA 
U 

_v_ 

« 

OMEGA THETA 


OMEGA PHI 


pcctces ww\wr imimtir “ 

EPSILON Phi GAMMA PM mT* 

"ft PHI' K PH’f THETA 

J PM _ N THET* 

ft THETA H THETA 

TAU |EU PH J-JL^ I 

TAU ZETA THETA « «/T S(6Ha THETA OUT 


— STEP" 

K PH | 

~J PHI STAR 
H_PHJ 
M PH| 

sigma phj out 


*TEW 

1C THETA 

T PHI THETA " 

N PHJ„ THETA 

H PHI THETA 

TPV..JJU- JHEJ.A .i-M 

TAU PH| THETA OUT 


nOh5ER"of ctcleS 
N TEMPERATURE THCJA_ 
N TEMPERATURE PHI 

_m temperature THETA 

M TEMPERATURE PHI' 

SI QUA F. lit 

SIGMA F OUT 


problem number I 


7277*784*02 - ,0000000 •5000000*00 

t29584l4-02 — 7796791-03 *0000000 

•0000000 — 5238351*03 *0000000 

•914Q8Q9- QI •* 5236151*03 _ _ *2904318*05 

-2454912-01 *0000000 *9433967*09 

• *5495758-02 — 37|$)92*03 *7087482*05 

•OuOOQOO *0000000 *9537430*05 


“*SOOOOOO-*Ol *194 q4S4*o2 | 

— 9059391-03 -.2036 | 32-02 *0000000 

* * 523835 1 *Q3 *0000000 *0000000 

• 5-2.3 8 5.97 *0.3 *.0000000 *QQ9QQ0Q 

•8927959*09 .OOOOOOu *0000000 

•25*j349*o& *0000000 *42|420**05 

•*235|B25*Q5 *0000000 *6045719*05 


PROBLEM JWftBg* 4 


• 2827784*02 *0000000 *5000000*00 

__*251OQ78-02 -*7938953-03 *0006000 

*0000000 -*5595099*03 •OCiOuUuU 

• 9117542-01 •*5595099*03 „ *2?jE78q7*65 __ 

••2980902-01 *0000000 *9419893*09 

•*4 J3142?-02 -*3932*55*03 «72Q4872*05 

•0000000 .00001*00 *9449358*05 


•5000000-01 *1999597*02 95 

-•8612698-03 — 2 1 68397-03 *0000000 

-*5595u99*q3 *0000000 *0000000 

.. Jt5595_284*Q3 *.ftOOO&OCL *0090000 

•8542729*09 *0000000 *0000000 

*2947 | 39*oS *00 OfiOOO ,4393928*05 

-•2295328*05 *0000000 *4109977*05 


NUMBER | 


"*W2785*02 
*2548302-02 
•0000000 
t9Q7392|-Ql 
•*3^30999-01 
— 4593 118-02 

•ooooooo 


,6000000 
-*8t U490-03 
•*5758979*03 
••5758979*03 
•DOOuUOO 
-*9089029*03 
•OOOOOOO 


*5000000*00 

•ooooooo 

•ooooooo 

•3034932*05 

*9593229*09 

•7337795*05 

•9809931*05 


•SOOOOOO^Ol 

-•8J49Q91-03 

-•5758979*03 

•5758712*03 

•8|92q27*o9 

*2349««0t*0S 

-•2139052*05 


•2038937*02 

-•2287045-03 

•OOOOOOO 

*0000000 

•OOOOOOO 

•OOOQOOO 

•OOOOOOO 


89 

•ooooooo 

•OOOOOOO 
- * 0 . 000000 . 
•ooooooo 

*4986225*05 

*4169386*05 


problemnumber 1 


*2937785*02 *0000000 

• 2432901-02 -.8319938-03 

• OOOOOOO —5893299*03 

• 902823 2-0 1 -*589 3 29 9* 0 3_ 

••37Q5198-01 •OOOOOOO 

-• 7030240-02 — 1179 * 91*03 


•5000000*00 • 5000000*01 
•OQOuOuO _ -*7727795-03 
•OOOOOOO -.5893299*03 
*3| 1 2497*05 _ *5893^27*63 
•9555493*09 *7819402*09 
*7178989*05 *22494 1 5* 0 5 


•2077328*02 133 

— 2393096-03 •OOOOOOO 

•0000600 .OOOOOOO 

*0906909 4 01000000 

•OOOOOOO .0000000 

•OOOOOOO *4491482*05 




TABLE C-2. (Continued) 


•ooooooo 


>0000000 


•997 180 2*05 




> 0000000 


PROOiCH NUMBER I 


♦2892788*02 

•2701881^02 

_twU_00000 

♦39616*2*01 

*•910333 0*0 I _ 

*•7883278*02 
>0000000 


>0000000 
V, 8885098-03 
-•89*1321*03 
*>88*1321*03 
f OOOOOOO 
*>8227687*03 
• ooowwflo .... 


1 5000000 *00 _• 5000000*0 I . 

•OOOOOOO ••7292375-03 
•POOJMOOO ••59*1321*03 
•319818**08 >59*1580*03 
•850890**09 . .. >78889*1 *08 
•7*29102*08 •21*6985*05 
±5142442*08 ..••L930523*0i 


•211*219*02 

■•2887075*03 
±0000000 . 
•OOOOOOO 

±4000000 

•ooooooo 

. QOGuflOlj 


PROBLEM NUMBER I 


•308 7788*02 

•2775080*02 

iOOOOOOO 

•3938201*01 

_*t882352i*0« 

*•7832569*02 

*0000000 


•0000000 
*•8768975-03 
•«597l93**03 
*•597 | 936+03 
•OUOOUgO 
*•923581 *+03 
. fUOOUuyo 


• 5000000*00 

•ooooooo 

•OQOOWuO 

•3280559*05 

•9858*29*08 

•778*911*05 

• 5335325*05 


_*SOQ00OO-Ql 

••*8*58*9*03 

*.S97193**u3 

•59721*1*03 

•7083032*09 

•20*6509*05 

-• 18 . 24 * 17*05 


_ 55 1 08*9.2. 

-•25*9927-03 
•QOOQUOU 
•OOOOOOO 
•OOOOOOO 
•OOOOOOO 


problem number l 


•3102789*02 

•2852142*02 

•OOOOOOO 

,3U5159*0l 

-.99*9940-01 

*• 6188732*02 


•oooo woo 

-•8098761-03 
-•5932928*03 
-.5932429*m3 
•0000&06 
*•9207397*03 
_ •0Q000UD 


•5000000*00 

•OOOOOOO 

•OOOwOwO 

•3371096*05 

•9399253*09 

•7951272*05 

1*53*811*05 


* 5000000*01 
-•*950*52-03 
*•5932929*03 
•5932*50*03 
•*729291*09 
•19*6998*05 
^±1731*92*05 


... _• 2 199000*02 
*,2*9 237> -03 
•OOOOOOO 
•OOOOOOO 
±4000000 . 

•OOOOOOO 

xOQOOOOO 


PROBLEM number l 


•3157761*02 ,0000006 

•2932313*02 ~ -,9322051*03 

♦ OOOOOOO -•5898296*03 

•3839690*01 *,5698298*03 

*♦5929872*01 ,0000000 

*••592901*02 *,9197729*03 

♦ OOOOOOO ,0000000 


•5000000*00 

•ooooooo 

•ooooooo 

•39*9993*05 

•9329122*09 

•6121195*05 

• 5738 * 26*05 


•5000000-01 

-•*098811-03 

*•5896296*03 

•5698515*03 

•6379670*09 

•18711*9*05 

"•1*37223*05 


.2232691*02 

-•2705169-03 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

•OOOOOOO 
*0000000. 


PROBLEM number | 


♦321 2763*02 

• 3019939*02 

•0000000 


•OOOOOOO 
• 9*0**37-03' 
9 57235|7*03 


*5000000*00 

•OOOOOOO 

•OOOOOOO 


•5000000-01 

••5**2152-03 

"•5723517*03 


•227j7ll*02 

-.275904**03 

•ooooooo 


• 4292394*06 


j n 

•ooooooo 
•ooooooo. ..... 

•ooooooo 

*0000000 

•4808839*05 
±4m4i2*n&... 


.. . .221 

•ooooooo 
•ooooooo 
•ooooooo 
*0000000 
•498*232*05 
± 4442862*05 


2*5 

•OOOOOOO 

•OOOOOOO 

•ooooooo 

•OOOOOOO 

•7172922*05 

•4522150*05 


304 

•ooooooo 

•OOOOOOO 
•OOOOOOC 
•OOOOOOO 
•7366020*05 
• 4708 783* QS 


353 

•ooooooo 

•ooooooo 
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v j702fiM-Ol 

*• 0004379-02 
*0000000 


* 3207702^02 

*3079039*02 

•0000000 

lA7209>ft.*Oi_ _ 

•* 0399072*01 
*• 9 | 00010*02 
*0000000 


* 3272702+02 
•3107312-02 

•ooooooo 

__r37237fj*0» 

••0440600*01 

-•9191920-02 

• 0000 Q 0 Q 


TABLE C-2. (Continued) 


-• 07230 1 7*03 

• 3001013*01 

• 0723731*03 


•ooooooo 

•ooooooo 

•ooooooo 

• 4200403*04 

• 0 O 300074 Q 4 


•ooooooo 

•ooooooo 

*•4009232403 

• 829559 |*O 0 

• | 7700 O 1 *O& 


•0000000 

, 700570040 ' 

•OOOOOOO 

• 0950001*00 

*•1540051405 


•ooooooo 

• 005029540 ' 


PROBLEM 

NUMBER | 




•ooooooo 

• 0000000*00 

• 5000 U 00-01 


•2310072402 

397 

-• 9900 * 71*03 

•OOOUOoO 

*• 5272307*03 


•• 2004021*03 

•ooooooo 

*•0000772403 

•ooooooo 

*« 550 O 7724 O 3 


•ooooooo 

•ooooooo 

• •00007724 £jt 

. l 3 _ 0 . 0 O. 47 _ 0 * Of . 

... ... *S£ 0 O?«*O 3 



....*0006000 

«Q£QQOQO- - - 

•ooooooo 

* 4109433*04 

• 5711300*04 


•ooooooo 

•ooooooo 

-• 3943 ®IQ*QJ 

• 0473773*00 

• | 0028344 O & 


•OOOOOOO 

• 7770251*05 

•ooooooo 

• 0 | 00 I 33 *O& 

*•1400375405 


•ooooooo 

• 701331 1*05 


PROBLEM 

NUMBER 1 




•ooooooo 

• 0000000*00 

• 5000000-01 


• 231 4207 4 q 2 

401 

•* 9927012-03 

•OQOOOoO 

-• 52 S 7 S 71 -Q 3 


*• 2800577*03 

•ooooooo 

•• 0044 I 004 Q 3 

•OOOOOOO 

*.5044108403 


•ooooooo 

•ooooooo 

•*0044108403 

. * 3047004*00 

... • 05443074£,3 


_t OOOOuOb 

•OQQQOOO 

•ooooooo 

. 4102077*04 

* 508249 1 *04 


•ooooooo 

•ooooooo 

*•3932027403 

• 849 g 130*00 

• 1074057*05 


•UOOuuDU 

• 7709040*05 

•ooooooo 

• 0100000*08 

•• 1452782*05 


•ooooooo 

, 7020012*05 



TABLE C-2. (Continued) 


SEGMENT NUNBCR % SEfiHCNT COOE I I SEGMENT S OF REGION 2 IEOUa SaNDBICH SPHERICAL! 


_ TABLE ORDER PHI or 5 VS, CROSSECTJON PROPERTIES 

,7M*T«Q*QQ «U7fOf7*OI 
* 2 * 00000 *00 _ * 2 * 06000+00 
*M 10000*01 *1410000*01 


^PROBLEM | TABLE ORpER PHI OR S vs, PISTRIBUTCO LOADS IF THETA, F PH| ^ F ZETA « ~ M THETA | H PHI) 

LOAD IDENTIFICATION CLUES 001110 

VOOOOOOO *0000000 

1 0000000 *000*000 

*0000000 t 0000000 
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TABLE C-2. (Continued) 


■ phi trap. or in. ; 

EPSILON THETA 

1 0 EGRETS 

EPSILON PHI 

Tn*T*T“fNTCRVAL ” 
QAHMA phi theta 

STEP 
K PH| 

R~7tR5 

K THETA 


"KOhiWW cVCiES 

N temperature THITA 

U 

V 

8 PHI 
U PHI 


K PH| THETA 
N THETA 

U PH) STAR 
N PHI 

T PHI THETA 
N PHI THETA 


N TEMPERATURE PHI 
m temperature theta 

i 

QHESA theta 

Q THETA 
TAU ZETA 

PHI .* Q/T 

M THETA 

S 1 EHJJHETA IN 

M PHI 

. SIAM A PHI. IN . 

m phi theta 

TAU PHL.THETA 

IN 

m temperature phi 

SJ 6 HA F IN 

0 ME 6 A PHI 

TAU ZETA 

THETA - Q/T 

SlfiHA THETA OUT 

SJQHA PHI OUT 

TAU PHI THETA 

OUT 

SlfiHA F OUT 










PROBLEM NUMBER j 


i7*«9fo+0O 

•3107309-02 

.9<T*9999*o2 

-*9927851*63 

*3906060*01 

•0000060 

•0006060 

•3449599+05 

•3924990*02 

••5289420*03 

*•5593912+03 

•5593733+03 

•2319209+02 

*#^2808595*03 

#0000000 

1 

•0000000 

•6660000 

•3723993*01 

-.56939 12*63 
*.56939 1 2+03 

•0000000 

« OOQOOOQ 

*•4995544*01 

• 60006(10 

•4162910+69 

•5482535+69 

•0000006 

•0000000 

*•9191928*02 

*.3931852+03 

*6990123+05 

• j 67 4 554 *q5 

_ . *0000006 

.. t7JAiim*as- 

•0000000 

.6000600 

*4188079+65 

-#1952807+05 

•0060600 

,7028011*08 



problem number I 




•B294478+00 " .9729998+02 *3900060*01 #3924990-02 '• 2*032*0+02 " 4) 


tB3207B)«Q2_ _-j_I 0>9 r9B-02 .. •OUOvQuQ _ _ *♦9995440*03 - -« 2773054-0 3 iOQQQQQQ^ 

,0000000 -.5239529+03 *0000000 -#5234529+03 *0000000 *0000000 

Lj.3,U?&JL"ill JUt* 2 39*2? +03 *AU1XU*S>* t.W.B 511+01 rOftfiOOQO iQQQQQQQ . 


•• 7804569*01 

•oooouoo 

•3914891+09 

•9970720+09 

•0000000 

- .. ■ UMUUUUU _ 

•0000000 


*t»*l.?.?*-0* 

*,*? 12*132*0} 

f 891 38 17+.Q5 

•1964501+oS 

•OOOOOQO 

1 B2-7T2S9+05 — 


•0600006 

•0600600 

•4758170+65 
PROBLEM 

*•1271037+65 
NUMBER 1 

•0006006 

*7975)78+05 



*8439375+00 .991999*8 + 02 

•3558345*02 -.l)S3829-02 

• 0000000 -.98)39|6+o3 

•2 839990-01 ^#981 3 s *1^03 

-♦9229999-01 ~ " #0000000 

^#1035 | 08-01 V3?*376>+03 

•0000000 *000uuu0 


•3900000*01 •3924990*02 #2988695+02 8) 

*0000000 * • 38J 52 7 1 *03 -#2701285-03 *00 00000 

•OOOuOOO ""*#9813410+03 *0000000 *0000000 

•4194760+Q5 _#4 LLCL8 *? ♦ fl_3 „ lOOCUOOQ ■QOQQQOO 

•3493267+69 #9324856+09 .OOCuOOO *0000000 

#9392064+65 _ •1272302*^5_„ #6000006 _ .882 997Q+Q S 

.7387007+05 -* 1107047+05 .OOOOOOU *7998491905 


problem number i 


•9032073+00 ' ' #5179997+02 

• 38 1 4577-02 •« 1299707-02 

•0000000 -*9399551*03 

• 2290053*01 JLL*< 3J9 9 551*03 

*•1048551+00 #6600Ui)0 

JMj 68 02 2 2-0 1 -*3114703*03 


•3900000-01 *3924990-02 

•0000000 -.3218391-03 

*0000000 -.9394551+03 

JLlWtO 1 4 + 05 . ii 9 49293 +£ 3 _ 

*3349874+09 *3794975+09 

•9919326+65 *1100352+05 


•2570)73+02 

-*2402002-03 

,0000000 

tOQOOQQO 

,0000000 

.0000000 


121 

,0000000 

•0000000 

•0000000 

.9917988+05 
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TABLE 02 


( Continued) 


>0000000 


>0000000 


_> 806*472 9+05 *>94 1762 l+Q*4 


>0000000 


>6 564 1 14* 05 


PRQiLEM NUMBER l 


>9*42*1771 #00 .5399996 #0 2 

> *4u92S6l-o2 • •13*4 q341-02 

>0000000 _ _ •>*4085353+03 

>U75JSS-Q» •>1085353+03 

. •>l2i77Oi+O0 . tOOOOOjifl 

• > UliUu-Ol • >2897** I 3+03 

>0000000 „ >0000000 __ 


• 3 9Q0 pOO *0 1 >3924 990-02 

*0000000 •>2490251 -fl3 

• OOOuOuO •*tQ65j53*a3 

><461 8413+05 >2948050 + 03 

*3y9867_fl+Q 4 * . . >3225945 + 0*1 

> 10^8994+04 >9*470600 + 0*4 

i£7il4_JS*Q5 „-il2*l38Q?0** 


PROBLEM NUMBER 1 


>24*47 738 + 02 L4J 

-,2*462197*0^ >0000000 

i QQDQDQO _+OMQOQD 

,0000000 >0000000 

>0000000 - _ >0000000 

>0000000 >100*4995+04 

.QQOflQOO .9224713 *05 


>9817*449 + 00 

> *438404*4-02 
>0000000 
>9887362*02 

• > 1 3487*45 + 00 

• >11*19553-01 
>000 0000 


>542*4995 + 02 
• >1*4 3 97 25-02 

*>3989174+01 
-•3989174+03 
tOOOOOQO 
->2 829203*03 
_ .*0000000 


• 3900000*01 *392699 Q*Q_2 >_27_2j| 221+02 201 

,0000000 ->220340*4*03 • >23*44955-03 >0000000 

>0000000 • • 3989 i 74+o3 >0000000 . >0000000. 

>5 1 6ol 50+05 >2445358+03 >0000000 >0000000 

>2825941 +0*4 >273625*4+0*4 >0000000 >0000000 

>1109793 + 04 >8066013 + 0*4 >0000000 ,1071733+06 

>95*42672 + 05 •17001870+4*4 ... .QfiQuOQO *TSLU322+05 


PROBLEM NUMBER 1 


>1021017+01 
> *4669206-02 
tOuOOOOO 
>2296*431-02 
•>1520592+00 
•> 1 17*4760*01 
.tOoooyoo 


>58*49991+02 
-, 15*41998-02 
-,*4207U83+03 
• ,*4207063+03 
tOOOOUOO 
-,2983717+03 

> uo.oouoo 


>3900000*01 

iOOOuOOO 

>0000000 

>55 1 8*102+05 
• 25*42613+0*4 
•1173617+04 
•IU337I1+&6 


•3926990*02 
*>1718357-03 
-•*4207QB3 + 03 
•2577988+03 
>22*48153 + 0*4 
>6701913 + 0*4 
*•56707 l • +0*4. 


>279 0 507 + 02 2H\ 

- • 2 199679-03 >0000000 

•OOQOOOO >0000000 

•0000000 >0000000 

>0000000 ,0000000 

• 0000000 >11*4141*1+06 

>0000000 .>1063202+04 


PROBLEM NUMBER 1 


•1060286+01 

• 50042*42*02 
•0000000 

••4019570-02 
••16721*48 + 00 
•>1193505-01 

• OliOOOOu 


•4071992+02 

• >14*46575-02 
-,1838582+03 

• >*1838582 + 03 
>0000000 

-.3*431418+03 

•OOOOyUO 


•3900000*01 
•OOOuOOO 
•OOOOOu 0 
•5891358+05 
• 223*4*407+0*4 
• 12397S4+U6 
•II 16787+06 


>3924990*02 
"•1181916-03 
-.1838582+03 
•2709628+03 
• |7080Q1+G*4 
•sz^ieey+Qi 
->*4158035 + 0*4 


• 2855*491+02 
-•20*42287-03 
•0000000 
>0000000 
>0006000 
, OOOuOOO 
>0004000 


281 

>0000000 

>0000000 

>0000000 

>0000000 

> 121*4394+06 
tii38|i;rQ4 


PROBLEM number 1 


>1099554+01 

>5333249-02 

•OuCbOOu 


•4299991+02 
-• 1752*19-02' 
•>5981122+03. 


•3900000*01 

•OOOuOuO 

•0000060 


•3926990*02 

-•5291322-0*4 

••5981122+03 


•2916072+02 321 

-> 1875*495-03 ,0000000 

•0000000 .0000000 
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■ » l 6Q*i89j»Ql _ 
»*|l2Ujf6i>'oT 
• t 1204*44-01 
•0000000 


«ft**7JI*»02 

*0000000 

gUgmUrjQJ. 

»« 19499*9*00 
_v 120**77-01 
•OOOuOOO 


•1178095*01 

•0000300 
•* 3531011*01 
• •21 121*0*00 

•0000000 


TABLE C-2. (Continued) 


•#59*1 122 + 03 * *27*739*06 *3097939*03 «0000000 (0000000 

"•0000000 ~~ VU82Q||*0«i ' • 105*258*09 *0000000 (0000000 

••9291930*03 «13o7134*0* *352l520*Q9 .0000000 .12* 9*89*04 

,0000000 •1202640*0* •* 2302665*09 .OOOouOu *121623**0* 


JMUHBEA 1 . 


•45299*9*02 
•• l**0**9*-02 
• ,772* I 27*03 

-47724 >.U«A2L 

,0000000 

•. 59 * 09^1 *03 

•0000000 


•3900000*01 *392*990-02 .297215**02 

•P000000 *317571 *-fl9 _•* 1*99174-0^ 

•OOCwOuO ••772*127*03 ,0000000 

*447 L4 30*05 t 35*2*19+03 -.0000000 

• 1941*9 1*09 *2277222*03 *0000000 

* 1 37959**0* .1339^55*09 _ fQOOOOOO 

•1299104*0* *05*9959*02 .0000000 


3*1 


•0000000 


•ooooooo 

•13*790 0*0* 

•1293*7**0* 


problem number _ I 


.*7999*#-q2 0900000-01 

-• 1946 H 05-02 (0000000 

-•101*631*09 *0000000 

-iJflJ **11+49 il07Jfill*JLS_ .... 

•OOOOOOO *9959520*03 

• * 7209 ^ 3**93 *l 99 ji 920 *P* 

•OOOOOOO •130*3*7*0* 


•392*990-02 • 3023*5**02 

•(9977*5-03 ••1512*Q1-q3 

-•101*531*09 *0000000 

_ tUU& 2 A *03 aMOOHOO. 

••**59286*03 *0000000 

•*1590499*09 *0000000 

•3229910*09 *0000000 


901 

• OOOOOOO. 

•ooooooo 

> OQQOOQQ 

•ooooooo 

• 1 991X84*04.. 
•1372697*0* 
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TABLE 02. (Continued) 


Region number j 

THERE ARE 3 SEGMENTS ANO I KINEMATIC LINKS «1TH|N THJ* REGION 


segment NUMBER I 


SEGMENT COOE m 


SEGMENT I OF REGION 3 IEGUa SAN04ICH SPHERICAL) 


* | I 77Qt7*Ol 
*1321700*08 
«M4I06Q*67 
• 1481806*08 
*8848000*67 
•«?l 7*600*67 
•t3OSS0y u *O7 

*» I losioo*u8 

_t*i iguoo*07 
*0006006 
•* 1731000*07 


• IG7 1794*01 
• 132 1700*08 
**'161006*07 

* 17*2300*0* 
*8868006*07 

<'•917*000*07 
j»*_3v5S6Og*07 
*« 171 7S00*08 
* A|2aOOw*u7 
*0600006 
**S84wO06*o7 


TABLE ORDER PHI OR S V$, CROSSECTION PROPERTIES 


problem i table order phi or s vs* distributed loads if theta, f phi ,> 'zeta. 'm 'theta, m phi i 

_LOAD IDENTIFICATION clues 001 1 1 w 


*0006000 
. *0000000 
*000006 0 


*0000006 

*060o006 

*060yu06 



TABLE 02. (Continued) 


to 

<Ji 


PWT T WPi OR I N T 

epsilon theta 

__ g 

y 

* 

OWES A THETA 

OMEGA PHI 


~ vtx* xrsr 

EPSILON PHI 
0 PHI 
U PHI 
9 THETA 

T AU ZETA PHI « Q/T 
TAU ZETA THETA • Q, 


THprn nttitvav - 
GAMMA PHI THETA 

K PHI THETA 

N THETA 

H THETA 

SI GHA THETA IN 
SIGMA THETA OUT 


STEF 

K PHI 

J phistar' 

N PHI 

H PH j 

SJj 5 HJL.PHLJH„ 

sigma phi out 


ttzeto number or cTClES 

K THETA N TEMPER ATURETHCT A 

T phi theta n tamper ATUR rTHl 

N PHI THETA H TEMP ERATURE THETA 

m phi" Theta' m temperature phi 

UU SUHjL-f-lH 

TAU PHI THETA OUT SIGHA F OUT 


problem NUMBER 


•1178097+01 

•6g04807*o2 

,0000000 

*,353I09)- 0 1 

-•ViiauoVoo 

*.ll9528a*Ql 
• OOOOOOO 


,6799999+02 
-.1802073-02 
-t lul 4523+09 
V | UI6&23 + U<I 

.0000000 

*0000000 

•OUOuOoO 


3900000*0 1 .3926990*02 .3023640*02 I 

♦ 0000000 _ .90359ll-q3_ - _• 1 S 1 27 93-03 •0000Q00_._ 

•OOOOOOO *.1016523*09 .0000000 .0000000 

, 71941 ^ 5*05 *_ 92 JQ 695 ±Q 3 *OGP 0 i?P 0 .. _ rPOpPQOi) 

• 1 598455*03 *.8659^62*03 .0000000 .0000000 

*1933305*04 - • $677 25q+oH _ . ,0000000 .0000000. 

.1929782*06 ».3090802*0& .0000000 .0000000 


PR 0 IB I L E : M N U M BE R J 


.1 2 17367*1)1 .6979997*02 

.6391903*02 -. 1902191*02 

«0gQO0Ou -.9759298+03 

-.9 625293*01 . _T.*.9j592 98 + ft3 

• .2294090*00 .0000000 

-.1133635*01 . *0000^00 

.0000000 ,0000000 


»39000u0*0l 

* OOOwGuO 
•OOOOOuu 
•7599278+OS 

-•5082269*03 

.1999684*06 

♦ 1522651*06 


.3926990-02 
.5501651-03 
-.9759298*03 
• 35_9 8 j£_ 50 +Q 3 _. 
-.I939J9I+09 
*•7275529+09 
-. 2896265+05 


•3070999+02 
-• 1278099-03 
.0000000 

. KOPftjjflOj) 

,0000000 
. OOOUUQw 
•0000000 


91 

*ooooaojL_ . 
•ooooooo 

,OQ QQPOQ __ 

, ooooooo 

.OOOOOOfi 

•OOOOOOO 


PROBLEM number I 


•1256436+01 
• 6656586*02 
.0000000 

*^ 5782083-01 

*,2366930+00 

*•1059970*01 

.OwOOOOO 


•7199995+02 

-.1998266-02 

-.9358299+03 

*.9358299*u3_ 

.OOOOOOO 

.0000000 

•ooooooo 


•3900000*01 

•OOOOOOO 

•OOOOOuu 

•7918573*05 

-•1125339*09 

•1552557*06 

•1619980*06 


•3926990-02 ~ .3112609+02 81 

.6827281-03 -.1096672*03 .QOOOQQQ 

*•9358299+03 .0000000 .OOOOOOO 

,3090799+03 *0000000 ... .. fOPOOttOtL. 

*,2995868+09 tOOOQQQu ,0000000 

-.1058)23*05 .0000000 .OOOOOOO^ 

••2600999+05 .OOOOOOO ,0000000 


PROBLEM NUMBER 1 


™t 1295906 + 01 
.6997097*02 
tOoOOOOO 
-.4 995135-01 
-.2970909+00 
-.9588646*02 


,7929999+02 
*•2088399-02 
-.8918518+03 
V« 9 1« 5 1*^03 
• 00 OO 0 U 0 
.0000000 


•3900000*01 
,0000000 
•OOCwOOO ^ 

^ 826 ^ 809+05 
-• 1695279*09 
• 1605719*06 


,3926990-0 2 
,8030509-03 
+.6918518*03 
.25 15396*03 
-.3891790*09 
-•1362993*05 


•3199909+02 
-,8262979-09 
•OOOOOOO 
_ fOAOdflOL 

•aoooooo 

•0000000 


121 

•OOOOOOO 
,0000000 
• 0 . 000000 . 
•OOOOOOO 
, OOOOOOO 



b9Z 



*0000000 


* 1335 175+01 

.720*031-02 

*0000000 

• .I2S4U&-OI 
-.2*572*7+00 

• •MIM51+02 
ijHiO&flOQ . 


*X 37-l-,-, s*0JL 

•7435303-02 
_ .0606660 
*.9558589-01 
*.2423599+60 
••7250034-02 
_ *0000000 


• M1371S+QI 
" *7*25055-02 
•OuUOOOQ 
•• 10*90*3+00 
*•2*48019+00 
-.5*9*388-02 
_*OMpooog 


.1952989+01 

•7779618-02 

•ooooouo 

V. 122*1317+00 
-•2*091*0-00 
-.9998599-02 
•O uOOOUQ 


U9922S9+QI 
• 7*79*190-02 
•0000006 


• 7 *99 9 92 + 0 2 _ 
'* -•2170**2*02 
-.83*3701-03 
-. 83 * 3701+03 
•0600000 
•0600000 
i O OOuuU G 


•7879990+02 
-•22939*9*02 
••7*12* 16+03 
-.7*121 14 + 03 

•ooooooo 

.6606006 

. uuouuu u 


•*099969+u2 
- V230598*-u 2 
-.4579080+03 
-.45791*80-03 
•OOOOouO 
.OOOuOgO 
.0600000 


•8329987+02 
-.2359925-02 
-.5159328+03 
-.5159328-03 
•uUOOuou 
•OOuOuub 
• OOOiiwOO 


•6599984+02 

-.238*439-02' 

-.3259797+03 


TABLE C-2. (Continued) 


• U9 90&0+0* -.2 39945 8+01 *0000000 


problem number I 


*3 900000-01 .392499Q-Q2 .31*235* + Q2 1 *J 

.OOOuOuO *9117997-03 -.*229431-09 .0000000 

• OOOObuO -**3*3701+03 tOOQODOB ... _ 10000000. 

*8571 9*8+05 *20080*2+03 *0000000 *0000000 

-*2219985+09 -*9779753+09 *0006000 *0000000 . 

•1453153+0* -*1492822+05 *0000006 .0000000 

^UJ&Out+O* . . . * J :2fl90'Ui+05.. . QQQflQQ Q ... _._.QOOQOOa ~ 


PROBLEM NUMBER 1 


•3900000-01 
*0006060 
•0000606 
.8839442+05 
•*2477142+09 
•1699055+6* 
• 189 1 37 1+0* 


.392*990-02 

•100*495-02 

-.7612114+03 

•1519258+03 

-•5583354+Q9 

-•1895810*05 

-*.1.8295.51+05 


.3209900+02 
-.9904992-09 
.QOOOOOO _ 
•0000000 
* oooooow ___ . 
•ooooooo 
„xOiuWflao 


PROBLEM number 1 


*3900000-01 
•0006660 
•6066666 
•9Q43172+05 
- • 3075910*09 

• 1 727799+0* 
•.1897025+0* 


.392*990-02 
.1092901-02 
-.65790*0+03 
•1091399+03 
-.6295766+09 
-.2117133+05 
- * I 554 1 75 + 05 


.3232992+02 
-.285 9529-09 
,0000600 
•0000600 
•OOOoOOO 

•ooooooo 

• ooooooo . 


problem number I 


•3906000-01 
•0000060 
•OOQuOuO 
•9238517+05 
-.3399939+69 
•1753993+6* 
• 1991065+6* 


•3926790-02 .3250100+02 2*1 

•|16l058-g2 -.1408812-09 *0000000 

-•5159328+Q3 .0066600 *0000000 

•4101652+02 *6006606 .OOOOOOO 

-.6878772+09 *0660606 *0006000 

-.2299i96+o5 .0006600 .OOOOOOO 

-.(29266 7+05 .OOPuOOO , . tOOQOQOC 


PROBLEM NUMBER I 


•3900060-01 .3926990-02 •3262497+02 321 

•OOOUOUO *121 1879-02 -.7025849-05 .OOOOOOO 

•0000060 -*3259797+03 .OOOOOOO .OOOOOOO 
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TABLE C-2. (Continued) 


-•1340*37*00 

-•'2*051* 1 +Qu 

-•292I59J-Q2 

•6660000 


,isai&2**oi 

.7939**5-1)2 
.OuOOOUO 
-•»_*?> 255* Qy_ 
-.2*57210*06 
-* I 3*2S*9-q2 

•UUUUUUU 


•JS70793^o» 

•7952778-02 

•0060000 

l*3pS22*Q6 

-.2*02779*00 

•25873B*-03 

•0000000 


,325*7*7*63 
,0000000 
. 0606066 
•6606030 


•93*3082*05 

*•3*37836*0* 

• 177229**0* 

• 1972*7**0* 


•2562*12*02 
"* • 7297090*0* 
*•2*31323*05 
*•10**5*9*05 


•0000000 

,0000600 

•0000006 

•0000600 


•0000000 
,0000000 
• OOOOQOO 
•0000000 


rROBLEM NUMBER J 


• B77*9a**g2 

-.2*0*727-u2 

-.77757*0*02 

*•77757*0*02 

•OOOOUJU 

•603666G 


•3906000^01 
•OOOOQOO 
•0006660 
•9*3527|*05 
••3777898*6* 
•1782876*06 
• 199»j7***06 


•3926990-02 .327o263*Q2 361 

• | 2*l*68-fl2 *.161 1 88 1 -pS f OOOOjQOO 

-•77757*0*02 .0000000 *0000000 

• 3065326*01 xQOflOOQG . iJiOQOQOO 

-•7**2962*0* *0000006 >0000000 

•* 2500295*05 *0000000 .0000000 

-•8256927*0* .6060600 *0000000 


PROBLEM number I 


•8999902*02 
*• 2*Oo55p-02 
•2370787*63 
.2376787*03 
•6006660 
•0606w60 
•6606666 


•3906060*01 

,6006060 

*0006060 

•9*5*76**Q5 

*. 300608**09 

•1785987*6* 

•1995*25*0* 


•392*990*02 

•|2*5B5*-o2 

•2370787*03 

•9517*32*02 

••733*112*0* 

••2*89965*05 

-•6531876*0* 


•3272780*02 

,2*27563-10 

•0000000 

xO 00 0600 

•0006000 

•0006600 

•0000606 


*01 

•OOQQOOO 

.0000000 

.0000000 

•ooooooo 

•ooaoooo^. 

•ooooooo 



TABLE C-2 


( Continued) 


SEGMENT number 


SEGMENT COOE 3 | SEGMENT 2 OF REGION 3 (EGUA SANO«UH CYLINDER! 


•ffffbbo+bi 

*1 44 G 4 OO+y 0 

«MOlOOU*o 7 
«| 7 * 230 u*«B 
.••wfluyu+w 7 
» • HuSiOu+as 
** 3 Q 5 SUG 0 *U 7 

*»I 717 Smm^uB 

* 4130000+07 

_tlSB 4 b 00+07 

»*SS 4 O 000 +O 7 


*IS0«il00+02 
• 144 » 40 *«>OS 
*H*l01Uuu+07 
* 1742300*08 
•0000000+07 
•* I IU&I wu*U0 
* « 

•• 1 7 i 7 Sww 4 itV 
•413*000*07 
•ISB 4 goO*U 7 
-*&®4uuuu*u7 


tableprder phi, or s vs. crossect ion properties 


PROBLEM I TABLE ORDER PHJ Or 5 VS. DISTRIBUTED LOADS if THETA, F PHJ, F ZETA. N THETA, H PHU 

LOAD IDENTIFICATION CLUES OUIHU 

. OOOOOOO •OUOuuOy 

- * 0000000 tuwJwUOu 

' *0000000 *000*000 




to 

03 
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TABLE C-2. (Continued) 


-r?rr~mTU OR TN. J 


EPSILON THETA 


eps i lon phi 


u 


« PHI 

V 


J PHI 

i 


0 THETA 

OMEftA 

THETA 

TAU ZETA PHI ■ Q/T 

0ME6A 

PHI 

TAU ZETA THETA • Q/f 


ftAHHA PHI THETA 
K"PH| THETA"* 

N THETA 
M THETA 


K PHI _ 
j PH I ST AR 
N PHI 
M PHI 
Slfi HA PHI I N 


S15HA PHI OUT 


^PROBLEM NUH8ER j 


^'STe'RO 

K THETA 
T PHI THETA" 

N PHI THETA 
H PHI THETA 
-IAV.—P H I — T HjJ A -.I.N _ 


TAU PH| THETA OUT 


NVH«ir-or _ cTcLES — 

N TEMPERA TURE T HETA 
N TEMPERATURE P~H~| 

M T E MP EJU TU THE TA^ 

M* TEMPERATURE PH| 
SlttHA F IN 


SttHA F OUT 


• lOOOGGO+O 2 
•7952790-Q2 
* G w 00 00 w 
- *1 630522+00 
-.26Q2778+0U 
*2587435-03 
•GuOOQOO 


•OOOOUOO ^ 

-.2400^23-02 

.2370779*03 
. 2 57 0^7 79 . y_3 
•uuUuOOO 
.OOOOUOO 
•UOUOOJO 


* 5000000 *00 
•0000000 
•UOOuUuO 
» 10623uH+Q6 

• 8806 I 44 ♦OR 

• I8*B9q6*06 

• 1995445*06 


•5000000*01 

.1246148-02 

.2370779*03 

•3051758-^3 

-•7336108*04 

••2490358*05 

*•6479919*04 


. 3272786*02 

•0000000 

.0000000 

. .0000000 

.OOOuOOO 

.0000000 

•0000000 


I 

•ooooooo 
,0000000 
• QQSOOQfi-.. 
•ooooooo 
•ooooooo 
•ooooooo 


PROBLEM NUMBER i 


« 1055000*02 
,7942699-02 
•OOOOOOO 
-t 164 3709*00 
-.2599476*00 
•9412012-03 
• OOOOOOO 


•OOQuOOO 
-.2394093-02 
.3439717*03 
.34397 17*03 
•OOOOUUO 

•ooooooo 

•OuOoojo 


•5000000*00 

• OOOOOuO 

• OOQuduO 

• .1 PA Utfl +0.6 

•8825143*04 

•1866534*06 

•1992391*06 


•5000000*01 ,3272786+02 45 

. 1 234690-02 _ _.0000000 .OOOOOOO 

•3439717*03 .OOOOOOO .OOOOOOO 

• 305 l_758-iil _ .*.0000000 

-*7176412+04 .OOOOOOO ,0000000 

-•2453586+05 ,0000000 ,0000000 

-•6790252+04 .OOOOOOO ,0000000 


PROBLEM NUMBER 1 


*11 10000+02 
.7921199-02 
•OOOOOOO 
-•J654B49 + 0V 
-.2592439*00 
.1616984-02 

"•ooooooo 


•OOOOOOO 
-.238^248-02 
•4541315*03 
_ *45413 15*03 
•OOOOUOO 

•ooooooo 

•GuOuuuu 


•5000000+00 

•ooooooo 

•OOOuOuO 
• 1058421+04 
•8841352*04 
•1861482+04 
•1986279+04 


,5000000*01 
• 1218223-02 
.4541315*03 
,3051756-03 
6957 |40 + 04 
-•2402282+05 
-•7195195+04 


•3272766+02 

•ooooooo 

•OOOOOOO 

• ooooooo. . 

• ooooooo 
. ooooooo 
•ooooooo 


89 

,0000000 

•ooooooo 

•QOQOQQO 

•OOOOOOO 

* ooooooo 
•ooooooo 


PROBLEM number 1 


• 1 l65u00+0 2 
.7888443-02 
•OuUDOOO 
-.1669917*00 
-•2561719*00 
•2280301-02 


• uOOuuOO 
-•2367878-02 
•5700208*03 
. 57y w 2 J0 *j3 
•OOOOUOO 
• OuOOwOO 


*5000000+00 

•ooooooo 

•OOOuOuO 

• 1054^287*04 
•8855463+04 

• 1853784+06 


.5000000*01 

.1196598-02 

•5700208+03 

.3051758-03 

-.6675817+04 

-.2335903+05 


,3272786+02 

•OOOOOOO 

•OOOOOOO 

, 000 0.0 QQ 

•OOOOOOO 

•OOOOOOO 


133 

•OOOOOOO 

•ooooooo 

_*Q0QOOO0 

•OOOOOOO 

•OOOOOOO 


r* 
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TABLE C-2. (Continued) 


* 0000000 >Q000J0Q . I9771S7+Q4 «i7 7QQ j | 3+Q 4 >0000000 >0000000 


PROBLEM NUMBER 1 


. 1220000 + Q2 


•7641432-02 


>00000 00 


-.2347954*02 


isooupootpo . _ 

•OOOOOuO 


-• 14828*7+00 
*.2547380+00 

>4940562+63 

>0006600 

•1048729+04 

•6848502+04 

.2931255*02 

tPUPPPPu 

•6000000 

•00O000O 

>1643488+04 

•1945040+04 






PROBLEM 

• 1275000+02 

•OOOOUUO 

•SOOuQQO+OO 

•7790014*02 

•6006600 

-•2323434-02 

•8284043+63 

•0006066 
• P0Q00W0 

-•1495734+00 

*>2549505+00 

•8284043+03 

•6000000 

•1Q4 17B7+64 
> 896 1 82 J +04 

•3545601-02 
_ >0000000 

•0060006 
•0006000 

•1830453+04 
_ > 1956032+08 




PROBLEM 

>1330000+02 

•0066000 

•5000060+00 

•7724893-02 

•0606000 

-.2294249*02 

•9759482+03 

,0000060 
. *0006060 

*>1768437+06 

-•2528193+00 

♦9759482+03 

,0000000 

•l0335 u 7+04 

•8897099+04 

>4180497*02 

•6006000 

•0000000 

•6060606 

•1815350+04 
*1_932 125+64 


>S0 QQQ0Q-0 1 .. 
>| 1A9&8B-02 
J.49405B2+O3 
>3051754-03 
*•4326423+0.4 
*>2253420+05 
"_«.8JJ. 1 i5 14+04. 


•5000600*01 

>1136671-02 

•B284Q43+03 

>3051756-03 

-*59l0424+fl4 

-•2154312+05 

->9Q49j49+04 


> 5000000-01 
• 1096063-02 
• 9759482+03 
• 3051758-03 
- • 5H I 40 1 | 
-# 2034578+05 
-. 9918694+04 


^J27?7£4_+ o 2_ 
•OQOOQOQ 
— i _0OQ.OQQ. Ql . _ 

• 0060000 
> 0000606 _ 
,0000000 
lOOUOOOO 


^3272784+02 
,0000000 
>0600000 
,0000000 
J 0600001? 
•0000600 
.. *0060000--. 


177 


>0000000 
-•OQOQOOa _ 
>0000000 

>0000000 

>0000000 

.OOOOflpp 


221 

>0000000 

>0000000 

,0000000 

•0000000 

>0000000 

>6000000. 


•3272786+02 
,0000000 
* 0000006 
•0000606 
,0000600 
•0006000 
-•6000000 


.265 

•0000000 

>0000000 

•ooooooo 

•0000000 

,0000000 

•00QQOQ6 


PROBLEM number l 


• 1385660+02 
•7449428*02 
>0606000 

•OOOOUUO 

•>2240387-02 

•1138293+04 

>50puUu0+00 

•0006060 

•0006066 

-.1720944+00 

*•2503540+00 

•4772447*02 

•6000600 

. • | 138293 + 04 

•0006060 

•6060600 

•0000000 

• 1023945+04 
•8914334+04 

• 1797443+64 
•19114^1+04 

— 

— 

problem 

•1440606+02 

•0000600 

.5000060+00' 

>>544439*02 

*>2221 7 | 4*62 

•0000000 

• 6600060 ___ ____ 

>1317739+04 

>0006060 


•5000000-01 •3272784+02 309 

•1052693-02 *0000006 >0000000 

• 1 1 3829 3+0*1 ,0000000 .0000000 

•3051758-03 ,0000600 .0000000 

— • 4 B 3 H | 32 + Q4 .0000000 >0000000 

*•16987^8+05 ,0000600 ,0000000 

-. I09H032+05 .00 0000 0 .•QQ0O000 


NUMBER 1 


• 5000000-01 _ .3272784 + 02 353 

•1000221-02 .0000000 .0000000 

• 1 3 1 7739*0*1 >0000006 >0000000 
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TABLE C-2. (Continued) 


-•1733292+00 

.1317739+04 

• 1013165+06 

•3051758-03 

•ooooooo 

• ,2475745 + 00 

•ooooooo 

•8941842+04 

+•4159553+04 

•ooooooo 

•5337357*02 

•ooooooo 

•1777690+04 

*,|73889|+q5 

•ooooooo 

•OwQOOOO 

•uuuuuuu 

•1887931+04 

*•1213392+05 

•OOOOuOu 


•0000000 

•ooooooo 

•ooooooo 

•ooooooo 


PROBLEM NU«BE r i 


• 1194000 + 02 

•7470410+02 

•OOUGOOu 

-t 1745394 +qO 
-•24449Q4+GO 
•5871298+02 

•ooooooo 


•GOOUuoO 

*• 2178472-02 

• 1816273 + 0*4 

• 1816273 + 0*4 

•OUOuUOO 

• 00001*00 
•OOOOwUO 


• 5 000000*00 

• OOOwUuO 
• OOOuOuO 

♦ 1 00 » 2 43+06. 

•8976246+04 
• l7SSS46+u4 

• l 86 I 799+04 


.SOOOQOQ-QJ ,3272786+02 397 

• 9400*410-0^ ,0000000 *0000000 

• | 8 1 6273+04 ,0000000 ,0000000 

t3U5L75!l-J*3. *0004000 „ .... ,0000000. 

*,3381118+04 ,0000000 ,0000000 

* • | 884834+qS ,0000000 ,0000000 

*,|382i94+o5 ,0000000 ,0000000 


fROBUCH NUMBER | 


•1500000+02 

•7441405+02 

•OOGGuGO 

••1746482+00 

+•2441958+00 

•5918153-02 

•OOOOOOO 


•OOOOOOO 

+.2173969-02 

• 1535333 + 04 

• 1535333 + 04 
•OOOOuOfi 
•OUOuuOO 
•OOOOOOO 


•5000000+00 
* OOOOOwO 
•OOOwOOO 
1 1000 1 04+04 

•8979914+04 

•1753430+04 

•1859295+04 


•5000000-01 

•9341651-03 

•1535333+04 

•3Q517S8-03 

+•3304829+04 

-•1536821+05 

+•1365860+05 


,3272784+02 

•ooooooo 

•OOOOOOO 

• ooooooo 

•ooooooo 

•ooooooo 

•ooooooo 


401 

•ooooooo 
•ooooooo 
4 ooooooo 

•OOOOOOO 

•ooooooo 

•ooooooo 



TABLE C-2. (Continued) 


SEOHEHT" MOTHER 1 SCiniHi code 2| SEfiHENT 1 OF Region 3 lUNEO sandwich inverted conc> 


TADLE ORDER PHI OR S yS, CROSSECTJON PROPERTIES 

, 2 * 00000*00 , 2 * 00000*00 

,lUOOOO*ol ♦ Ml *000*0 1 

•*000000*00 »2 *uwHiQ*00 


PRDICTH I T*TCI~OROER N|”OR S »S. DISTRICTED LOADS (r THETA, F PHI, t ZETA, H THETA, H PHU 

load identification CLUES qou io 

•0006000 
,0066066 
*0066666 


*0004*000 

•OOOvOOO 
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TABLE C-2. (Continued) 

rnj |R AD. OR JR. 1 
EPSILON THETA 

EPSILON PHI 

print interval 

6AHHA PHI THETA 

STtr 
K PHI 

R ZERO 
K THETA 

Nmt. or cTcbCs 

N TCHPM.TURE THU* 

V 

J PHI 

K PHI THtTA 
N THETA 

J PHI STAR 
N PHI 

T PHI THETA 
N PHI THETA 

N TENPCR'ATWWr>HI 
H TEMPERATURE THETA 

V 

0HE5A THETA 

0 THETA 

TAU ZETA PHI ■ Q/T 

M THETA 

S16HA THETA IN 

H PHI 

SI4HA PHI IN 

H PHI THETA 
TAU PHI THETA IN 

N TEMPERATURE PHI 
SI6HA P IN 

0HE6A PHI 

TAU ZCTA THETA • 0/T 

SI4HA theta OUT 

SI6HA PHI OUT 

TAU PHI THETA OUT 

SI6NA f OUT 









PROBLEM 

NUH4ER | 





.400O0QO+00 

•0006000 




• 49| tOTt-QT 
•4494240-02 

•0606600 

-•2141979-02 

•5003993-01 

••2910432-05 

•32*3311+02 

,74*5959-0* 

I 

•ooooooo 

.OOOOOOu 

•19443*4+00 

•1629173+01 

•1029173+01 

•0060000 
.J153445 + Q4 

•1029(73+01 

-,2747925+oi 

•OOOOOOQ 

rOOQOOQQ. 

•ooooooo 

•ooooooo 

.20*4309+06 

.4994419-02 

•0000660 
• 407 1 409+66 

-*7322174+02 

•1434499+64 

-•1397941+01 

-•9047410+02 

•0006000 

•MQOQOOQ 

•ooooooo 

•1534494+04 

•OOOOOOQ 

•0000600 

•1496102+04 

-•3927419+02 

•0060000 

,1590273+04 



PROBLEM 

NUH4ER | 



7 4929902 + 0 3 
•4492077-02 

.0000660 " 
-•22I3U79-02 

.500 0000+ 00 
*0600060 

•5003993-01 
- .933294 3**qS 

•3255299+02 
j749tl 1 1-0* 

91 

•OOOOOOO 

.0000600 

.1994343+00 

" •4819602+02 

•0019602+62 

• OQOuOuO 

. I 1 3 1 4o I +04 

.4419042+02 

-.2929299+02 

,6000000 

.0006606 

•ooooooo 

•2644*42+06 

•4999301-02 

•6066006 
_ •7992614+02 

-.4402214+62 

J.I5**9iU*ft4_ . 

•1499144+02 

*2023120+62 

•QOOwOOO 
10006000 

•ooooooo 

•1554407+04 

•OOOOOOQ 

•6006600 

•1442091+64 

-•4949459+02 

•0000006 

•1542391+04 



PROBLEM NUMBER | 




•0006060 





74^29904+0^ 

•5QOwOO0+OO 

•5003993-01 

.3257177+02 

41 


•473*707-02 
•6600000 
. 1939212- qQ 

•2120740+06 

.4996715-02 


•6000000 


“•22**J»ui|-02 

•i»990o0+da “ 

•oooowoo 
t I 4Q72MI4Q3 
•0000000 


•0000660 _ 
•0000060 
sJ±Q?±Llt£*„ 

».92S72SQ+62 

•1501595+04 

•1583420+0* 


••I0«& 1 40*0*1 

•1*99000+03 

•4703q1O+Q2 

•2144323*03 

*• 2004 * 192+03 


. 749031 4-04 

.0000000 

.000 0000 . 

.6000000 

.POOAOOO ..._ 

.0000000 


•OOOOOOQ 

•0000000 

, 0040000. 

.0000000 

• 154QSj)2+04_ 

• 1 449431+04 


MOOtEH NUMBER |_ 


74T39TT09+Q3 .0600600 

•4429122-02 -.2279^49-02 

•QOOOOUQ ; 3 142444+03 

*l»»»6Z+60 .31 42444 + 63 

•2142994+06 •0000660 

• 4932HQ -Q2 .24776J9+03 


•6000600+00 *4003993-01 .32591 lQ+02 121 

•0006060 _ ••j****2 6 **Q 4 L . . .74240*7-04 .OOOOOOQ 

•OOCoOOO .3142444+02 .6000000 .0000000 

- lift 42J..44,* 0.4 -*j4343i_3+6jL tQOQOOOO .OQQQ QQD 

•2194393+00 .2192413+03 •0006000 .0000000 

• 1409779+04 •479UH+Q3 .0000000 «1401444+04 



TABLE 02. (Continued) 


.oaooooo 


•14Q9743+Q4 


•ooooooo 



PROBLEM NUMBER J "l" 


» 0 W 12 » qJ >0000 000 

• 0922224*02 - . 2305480*02 

#0000 0 00 _ ,9679*78+03 

• 1911997+00, ,9574*78+03 

•2146 196+00 #0000000 

•49|4436*02 *3431146+03 

#0000000 *6000600 


>4OCOOOO»Q0 #0002*193*01 

,0000000 ••9144329-09 

_ _ #0000.000 „ *9S74o74+n3 _ 

• 1067323+04 ••9917244+01 

#J£J>L 9.9 .♦#* #_ 9 fl* 4 _o 7 i+ol_ 

•1424994904 #|122794+q4 

*14*6330+04 #iH24Tt3# o) 


■ ■ fJ ? .4|0?»49. fl 2 
,7402731-04 

« OOOuflOO 

,0000000 

#000000 0 

•ooooooo 


ill 


•ooooooo 


•ooooooo 

•OOflOpOQ 

•1422911904 


PROBLEM number | 


I •4999 91B+Q3 _ #0000000, #4000000900 _ _*6003j»43-ql _*3242_177+0<L 2 ft) 

•7019479*02 *•2334194*02 #0000000 -•4799049*04 *74441 94*04 *0000000 

I #0000000 •4117979+03 #O0OU9uO #4117979+03 #4000000. #0000000 

•1499434+00 ,4117979+03 #1030300904 *#3942040901 #0000000 *0000000 

= *22 17144+00 #OO.OOWOO . #1444200903 *4723424+03 *00 0000 0 L t OOOOOOO . _ 

S *4349494*02 *4740444+03 #1442793+04 •1444414+04 *0000000 *1443429+04 

= #0090000 ,OOU0*yft #14,44142904 ; I434*4l*iii , 0000000 #1442412+04 


PROBLEM NUMBER 1 


• 494 4414+Q3 ,0000000 ,4000000900 

V71 04474-0* -« 2344934-02 *000*6*0 

•0006000 *7741044+03 #0000000 

•1444070+60 •7741044+03 #1002099904 

• 2244044+011 *0000000 #2719473903 

•4347130*02 ,4939744+03 *1477474904 

,000000 0 • • *M.0«d*6 _ . i - • 1.444133+04 


,4003443-01 ,3244910+02 24J 

*•1031104-03 •7411449*04 ,0000000 

•7741044+03 *0000000 . . * #9000000 

•2444&47+6I *0060000 *0000000 

•I014|44+o4 *00011000 _ _ . *0000060. . 

•2433940+04 *0000000 *1443444+04 

•#.2244043.904 *6000000 .147JMZltll6 


NUMBER 1 


to 

-a 

Cl 


•4444922+03 ,0006000 *4000000+60 

TOTVTOl?** • • 2*943 o4*02 ~ #0000000 

•QUO 0000 ,9442474+03 #0600000 

• imm+OO *9662474+03 #9724930+04 

±2240449+00 *0000000 *4171034963 

•4244443-02 *7166444+03 «|7o3I24+04 

t OOOOOOO _ *0000000 ♦ 1 44J 449+04 


•6003443*01 .3244443902 2J1 _ 

• •1443077*03 *7433146*06 *0000000 

*9662474+03 *0000000 _ *0000000 

*9333334+01 *0000000 *0000000 

•1449840+09 *0060000 *0000000 

•9032934+09 *0000000 *1443324+04 

••3329|_24+09 *0£6M 00 *1444434+04 


PROBLEM NUMBER | 


• 4964426 +Q3 _ ,0600*00 . _ _ _ #6000000+00 *6003493*01 _#J*24J774+J)2 32J_ 

,7247769*02 *,2926446*02 ” #0000000 -•2051707*03 ,7329440*06 ~ *0000000 

# OOOOOOO *1191988+04 *0000000, *||4|444+04 *0000600 *0000000 
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TABLE C-2, (Concluded) 


• 184*109 1*00 

• 1 1 *41*488*0*4 

• 9*42u550*05 

•165&Q29+02 

•OOOOOOO 

•OOOOOOO 

TSmW&tiT 

•OOOOOOO 

• 593*4*438*03 

• 19 72389 *Q*4 

•OOOOOOO 

•oooddoo* 

•6194777-02 

• 8393*499*03 

• 17291 17*04 

• 5*478777*0*4 

•OOOOOOO 

.1702385+06 

•OOOOOOO 

•OOOOOOO 

• 169832*4*06 

-♦*4755723 + 0*4 

•OOOOOOO 

• 1 722595+06 


PROBIEH NUHBER 1 


• 8*46*4929*03 

•OOOOOOO 

• 5000000 + 00 

.5003*4*4 3-01 

•32707 » 0*02 

361 

•7375865-02 

-.2*45*4*430-02 

•OOOOOuO 

-.275709*4-q3 

_ .71791*43-05 

•OOOOOOO 

•OOOOOOO 

Vl 33*4 9 75+0*4 

•OOOOOOO 

• 133*4975*0*4 

• OOOOOOO 

•OOOOOOO 

• 1 851882 + 00 

• 133*4975 + 0*4 

• 9 1 u 1 53 2*05 

.fJUi^JL2.l.lil2 

... ... tOOQOOQO 

• QOOQQQQ 

• 23*42427+00 

•OOOOOOO 

♦ 60191(,8+G3 

• 2589765+0*4 

•OOOOOOO 

•OOOOOOO 

• 407709*4-0 2 

•9639115+03 

• 1755582*06 

• 7l633«9+y*4 

•OOOOOOO 

• 1720790+06 

• oudodoo 

•ooooouo 

•1712857*06 

-•661*4562 + 0*4 

•OOOOOOO 

.17*46869+06 


PR 9? LJEH. NUMBER I 


• 8*4 69932*03 
•7H41732-G2 
•OOOOOOO 

> | 8 3 9 & J I +QU 

• 237245*4+00 

•59ifll5H-02 

•oaooooo 


•OuOOGuO 
-.2*48235*4-02 
• 153389*4*0*4 
_ .153369*4 *0*4 
•OOOOOOO 

,0000000 


♦5000000*00 
*0000000 
• UuOuuuU 

JL*U1 & ta *JL5_ 

. 1 0*4 342 6 *0*4 

♦ 17 62*434* VP 

. 1725005*04 


• 5003*4*43-01 
-«3626|*42-03 

• 153309*4*6*4 
*JU7£6AA*J12_ 

• 3305 1 55*0*4 
j9 | b0H2 8 + O*4 

902996*4*0*4 


• 32726*43*02 **0l 

.6987251-05 fQOOQOOtt 

•0000000 *0000000 

OOOOOOO *00000 00 

•0000000 * 0000000 

,0000000 .371^*45*4*04. 

•0000000 .1771 882*06 



APPENDIX D 


SUBROUTINE LISTING 


The MAIN control program (Table D-l) and subroutines RIEMAN 
(Table D-2) and LEBEGE (Table D-3) were the only subroutines that needed 
modification in the STARS II Computer Program. Therefore, the ASTROS 
Computer Program has the same program layout as in Reference 3 except for 
MAIN, RIEMAN, and LEBEGE. All other subroutines can be found in 
Reference 3. 
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TABLE D-l. MAIN CONTROL PROGRAM 


COMMON STORY! 16 ) *TALE(l 6 ) 


COMMON STORY ( 16) , T ALE ( 16) A 10 

COMMON XMAT( 1 10* 10) iSTD I 10) ,N5T (30) iNXL ( 30) ,WXMAT f20; fSAVTlC! 900) A 20 

COMMON SAVJTC(30) ,SAVSTP(30) ,JRTIC(30) ,JRST0P(30) A 30 

COMMON SAL>US(60) »RADU5(60) A HO 

COMMON XN,NW£G t NSEGTL , NMP T , M A TPRP , TEF REE « NCUPL E , T I C , PH 2 .STOP A 5 0 

COMMON NRGEND ,NSYM ,NkG #NRC ,iiSC »NI X , 1 EhROR t RESTOP iRT I CK i I OUT A 60 

COMMON MAT t KGCOM» IGEOht ITYPt , ISTTAB.1 HICK ,KELVIN # 61 A 70 

COMMON lBEGIN t NPR0B»WHARM,N5EG,NERROR t 0»NSMAX A 00 

COMMON / N A M 1 / S TR GO ( 6 } , TH E R ft ( H ) , M A T E R ( 3 > , SEG T AB ( 3 ) ■ F A C E ( H ) , E DU A T E ( A 90 

13) ,STRE5S(H) A 100 

common /l y cork/ ycorrmhh) a no 

INTEGER SAVJTC .SAVSTP A 120 

INTEGER THICK.TYPE A 130 

INTEGER SEGTAE1 A ] HO 

INTEGER Q A 150 

1 WRITE (6,12) A 160 

REWIND 1 A 170 

REWIND 2 A 180 

REWIND 3 A 190 

REWIND H h 200 

REWIND 3 A 210 

REWIND 9 A 220 

REWIND 10 A 230 

REWIND 11 A 2 H 0 

REWIND 12 A 250 

N I X=0 A 260 

Q=5 A 270 

N H A R M * 1 A 200 

READ (5,13) { S 7 0 R Y ( I J , I = 1 , 1 o ) A 290 

READ ( 5 , 1 H ) NREG ,N5MAX ,r4MPT * XN ,NPROb .NCUPLE A 300 

WRITE (6,15) N S h A X * N R E G , N M P T , N P R 0 B A 310 

IF (NCUPLE.EO.O) WRITE (6,lto) ' ‘ ' A 320 

IF (NCUPLE.EU.l) WRITE (6,1/J / A 330 

WRITE (6,18) (STOKYU) .Isl.it) A 3H0 

NR 0 VJ = 0 A 350 

KKs-1 A 360 

N S A V j: * 0 ' A 370 

' "DO ' H T'= 1 , N M P T A 380 

KK=KK+2 A 390 

NXMAT(KK)aNROW+l A HOO 

1 I * N R 0 W + 1 A H 1 0 

READ (5,19) STD(I),TYPE A H20 

NROW« 11 A H 3 0 

DO’ 2 L* 1 1 3 " ~ A HHO 

IF (TYPE.EQ.MATER(L) ) GO TO 3 A H50 

2 CONTINUE ‘ A H60 

3 CONTINUE A H 7 0 

IF ( L # £ Q « 1 ) N R 0 W = H A H80 

IF ( L . EQ . 2 ) NK0W«7 A H9Q 

N * 0 A 500 


2^8 




-TABLE D-l. (Continued) 


COMMON 5T0Fini6),TALElU) 

IP (NR0W.ECU4) N = 1 A 510 

~r F (NROT/VETU. n ) N>1 A 520 

IF (NK0W.EQ.7) N*i A 530 

IF (N,Nfrir GO TO 10 A 5 4 0 

ULL«NSAVE+NROW A 550 

READ (5,2ff> ( CXMATIH.J) . J*1 , 10) .H»I I ,LLL) A 560 

NROW«NSAV£+NROW A 570 

N X'H A T ( KK V IT*X L L A 5 8 0 

4 M5AVE-NR0W A 590 

OU'7 NRC«a,NREG A 600 

WRITE (6,12) A 610 

READ" (5,-21) NST (NRC ) ,NKL ( WRC ) , (STORY ( I ) , I«l , 16 ) A 620 

WRITE (6,22) NRC ,NST (NRC ) .MKLCNRC) A 630 

~ I F (-NCOFUF.EQM ) READ ( 5 , 2 3 ) I R , JRT I C ( NRCV, JRS TOP < NRC. ) , ST OR Y A 640 

NSEG-NSTCNRO A 650 

”5 NS-C-0 ‘ ■ A 660 

IF (Q.EQ.l) WRITE. (6,1b) N S M A X , NREG , UMP T , NPR OB , XN A 670 

"6 NSC-N5C+ 1 A 660 

WRITE (6,12)- A 690 

CALL R T EM AN' A 7 00 

IF (N1X.NE.0) GO TO l 1 A 710 

■ C7TLL 5EOTAT ’ A 720 

IF (NIX.NE.O) GO TO 1 1 A 730 

IF (NSC.LT.NStG) GO TO 6 A 740 

NS C *0 A 750 

IF (NCUPLE.EO.O) GO TO 8 A 760 

CALL REGMAT A 770 

* I F (NIX.LT.O) GO TO 1 1 A 780 

N l X = G A 790 

REWIND 2 A 600 

REWIND 3 A 610 

7 CONTINUE A 620 

IF (NCUPLE.EQ. 1 ) GO TO 9 A 630 

8 READ (5,24) XN A 640 

IF (Q.EQ.l) REWIND 1 A B50 

0*1 A 660 

WR_I TE J 6 , 1 2 ) A 870 

"60 TO 5 A 680 

9 CALL STRMAT _ A 690 

IF" TN’rX.NE.0) GO TO 11 A 900 

CALL INITAL A 910 

IF (NiXVNE.O) GO TO 11 A 920 

CALL LEBEGE A 930 

""“G'D'TO T ’ ' A VH’o 

CALL EXIT A 950 

10 IERR0R«8000 A 960 

NERR0H»1 A 970 

ir CALL'PDUHP A 980 

CALL ETRAP _ _ A 990 

STOP ' ~ " * " A 1000 
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COMMON STORY! 16) ,TALE< lil j 

C A1010 

' "t'2'TOUMAT t THT> ' ' ' ' ’ “ A 1020 

13 FORMAT 116A4) / A 1 030 

H T0RflArU2,13,I2,F9. 6,12, 111 A10H0 

15 FORMAT (1H ,////*iOX , 4 6H AUTOM A TE D SHELL THEORY FOR ROTATING STRUCTU A1050 

JftES///60X,8H<ASTFOSI////57Xi 13HDECK NUMBER 1//54X,19HAS OF JULY 17 A1060 

2, 197Q////8X,21HNUMBEP OF SEGMENTS « I3.21H NUMBER OF REGIONS ■ .1 A1070 

'327 , r3H nuit&e-r of material property t a b l e 5“ vs' Ed" j rsr« 2 J R ~n u m 8 e r of aiobo 

^PROBLEMS = ,12) A1090 

1 6 FORMAT i 28X , 7tHTHE GIVEN' INPUT DATA INDICATES THAT'THE ShELL SE'GME A1I00 

1NTS ARE NOT TO BE COUPLED//) A11I0 

17 FORMAT I 3 C X » 7 2 H t R E GIVEN INPUT DATA INDICATES" THAT THE SHELL SE'GME AI120 

1NTS ARE TO BE COUPLED//) A1130 

18 FORMAT (//////////////// // 8 A » 1 6 A 4 ) A I I 9 0 

IV FORMAT < A4 ,6X , A4 ,6X ) A1J50 

20 FORMAT (5EJ4.7) AU60 

21 FORMAT <2I2,lfcA4) A1I70 

22 FORMAT (///////////////////////// 58 X , 1 3HRE6 I 0 N NUMBER , I 3/ / 3&X . I OH T A1180 

1 HERE are ,1?,I4H segments AND , I 2 , 35H K I NEM A T.I C L I NKS . W I T H 1 N THIS AII90 
2REGI0N) ' " - ■ a 120 0 " 

23 FORMAT (315.16A4) A1210 

24 FORMAT I7X,F9.6,3X) AI220 

END A 1230- 
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TABLE D-2. SUBROUTINE RIEMAN 


SUBROUTINE RIEMAN 

subroutine RIEMAN c 10 

COHMOTJ STORY (16) .TALEtlA) ‘ — . - C 2T3' 

COMMON XMAT( 110, »0) .STD( 10) , NST < 3D ) t# NKL ( 30 ) ,NXMAT(2C) ,SAVTIC(900) C 30 

COMMON SAVjTC ( 30) .SAVSTPl 3C) i JRTIC ( 30) , JR5T0P ( 30) C HO 

COMMON SADUSI60) iRADUS<60) C 50 

common xtj.nreg.nsegtl.nmpt.hatprp.tefree .ncufle vtic.phi .STOP C 60 

COMMON NRGEND ikSYM ,NR g,NRC t HSC *N! X , I ERR 0 R , R ES T OP , R T I CK , I OUT C 70 

COMMON "M A T’i K 6 E 0 M , J GEOM , I TYPE , I S T T A B i T H I C K"» K E L V I N , G 1 C 80 

COMMON lBEGIN t NPROB,NHARM f NSEG,NERROR,U,NSMAX C 90 

COMMOP; /LYCORR/ Y.CQR.R (1 < *‘0 - C 100 

COMMON /NAMI/ STRGO < 6 ) , THERM ( M J , MATEk < 3 ) . SEGTAB < 3 ) # F ACE ( N I ,E<iiUA TE < C 110 

13) .STRESS ( M ) C 120 

INTEGER SAVJTC .SAVSTP C 130 

' INTEGER SEgTab C 1 MO 

INTEGER THICK, TYPE C ISO 

INTEGER 0 t 16 0 

EQUIVALENCE IXMITh.XMTETH) , ( X M T P H , X M T E P H ) , ( XNTTH , XNTETH ) , (XNTPH C 170 

I.XNTEPH) C 180 

EQUIVALENCE (XNPHI.XNPI) C 190 

dimension varim) C 200 

DIMENSION KLUt(M) C 210 

D TmEKSTON IPROBC10J. LST(6l) C 220 

DIMENSION YDEV(IMM), YlCS(lMM), YNEW(MM) C 230 

DIMENSION TBDtL(lMM). FKOEL(IMM) C 2M0 

DIMENSION ILAYRUG) C 250 

D f MENS I 0 N ST (70.31), XLAYER(IO) C 260 

DIMENSION LMLKD(b), LPRES(S), XPL{5), X ME RD ( 5 ) , XPRES(5) C 270 

DIMENSION L M 0 N T ( 5 ) , X h 0 N T ( 5 ) C 280 

DIMENSION OM AGX ( 5 ) C 290 

double Precision ynew.ypred c 300 

COMMON _/EQUAZN/ Y PRE D ( 1 H *4 ) , YDOT C 1 M M ) , Y A S AVjEJ 1 M M ) . Y A N 7 H , Y A M TH , Y A MPT C 310 

1 , T A J P H, S“ # S N.C'S , SN SQ.C SSQ . T A N , SEC , C N « a 1 C S • X I SN .'f N , X lRu , X 1 H OS Q ,“x 1 S N N C 3 20 

20,X1CSRO,CN1RO.SN1R0 1 CS1RO,X1R1,X1R2,CS1R1,CS1R2.SN1K1.X1R1SQ,R2SQ C 330 
3 ”, TfO • BEX <5 , R 0 S Q , X N S Q , B E T A t R 1 ,K2,Sl .RIDOl , XNtTH , XNTPH i Xm TTH , XM TPH , XF T C 3MQ 
HHLO .XFPHLD .XFZELD .XMTHLO , XMPHLD .ETHET ,EPhI ,XGPT , ALPHTH , ALPHPh ,XNUT C 350 
BP i XNUP T # X Cl l’, X C 2 2 , X D 3 3 , X D 22 • X D 2 1 » XD 1 2 , XK 1 1 , XK 1 2 , XK2 1 , XK22 ,XK33 . XD 1 C 360 
6 1 . M , I !, XNL . X NPH I C 3 70 

i dljTVS - ““ ~~ c 380 

X N L “0 • 0 c 390 

IF (Q.EQ.l) 60 TO i C MOO 

READ (5.195) RGO , (STORY ( I ) , 1 -1 , 16) C MlO 

WRITE (1) RGO, (STORY < I ) , I ■ 1 ,16) C M20 

READ (5,196) T I C , ST 0 P , D J AU , D I FF , S TCP , DEL T A C M30 

"WRiTXTT) TIC', STOP, DTaUT^IFF .S'TEP .DELTA ~ C M MO 

READ (5,196) Gl.G2.G3 CM50 

WRITE (1) G1.G2.G3 C M60 

READ (5,197) T YPE.HLAYR, SHEET, INTERP.RAN KIN, TE FREE, A NALYS.NP C M70 

IF ( NP • LT * 2 • OR • NP • GT • SO ) GO TO 189 CM80 

WRITE ()) TYPE ,HLAYR .SHEET , I NTERP .RANK IN .TEFREJE.ANALYJjNP _ C M90 

GO TO 2 " C 500 
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TABLE D-2. (Continued) 


SUbfcQUT INE R IEMaN 


1 READ Cl) RGO, (STORY C I ) , 1*1 , 16) C BIO 

R E A P- - f ll - f 1C »S T OP ,PTRU i ~ D I F FV 5T CP, PFLTA : C"52CT~ 

READ CIV 6 1 >62,(33 C 530 

RCA 0~*T1 T " ‘ry PEYMt."ATR^"SHCE Tyi NTERP ,RANK 1 N , TEFREE, ANALTS.NP * C 5H0" 

2 EPS I L* 1 •0E-O5 C 550 

„ - * L - c &60 

ERR* 1 ♦0E-07 C 570 

riWO ' C' 580 

WRITE (6,198) NSC, I , (STORY ( 1 ), 1*1 , }6) , TIC, STOP, DTAU,DIFF, STEP, DELT C 590 

nr~ c 600 

WRITE (6,199) 6 1 , G2 ,63 C 610 

WRlfE ( 6 , 200 ) T YPE ,”rtLA VRi SHtET , I NTERP , R ANK l N , TEFREE , AN aL YS , Np C 620 

C MATERIAL PROPERTY IDENTIFICATION C 630 

"CT0 r H 1*1 ,NMPT “ ' ~ C 6 HO 

IF (HLA YR-STD (1)1 H,3,H C 650 

3 MTT*1 C 660 

60 TO 5 C 670 

H CONTI NUT C 680 

GO TO 170 C 690 

C GEOMETRY IDENTIFICATION SEARCH C 700 

5 00 6 1*1 ,6 C 710 

' TF TrGO'-^TRI50-(m ~6T778“ C 720 

6 CONTINUE ‘ C 730 

60 TO' 1 71“ “ “ C 7H0 

7 KGEOM.I C 750 

OCT 6 T* jT,"3 C760 

IF ( TYPE-MATEK( 1) ) 8,9,8 C 770 

8 CONTINUE - c ?eo 

GO TO 1 72 • _ __ C 790 

9 I TYPE* I"' ~ C 800 

DO 10 1*1 ,3 C 610 

IF ( INTERP-SEGtABTm l(f,lj>10 C 820 

10 CONTINUE C 830 

GO TO 173 C 8H0 

1 1 JSTTAB*! _ C 650 

DO 12 I*r,H C 860 

IF <SHEET.E Q,Fa CE(1>) GO TO J3 C 870 

12 CONTINUE C 680 

6° T0_17H _ C 690 

13 THICK* I " C 900 

C TEMPERATURE LOAD_IDENTIFICATION C 910 

DO ~lV Y*T,H C 920 

IF JMNKJ^EO* THERM ( I \J GU TO IS C 930 

1H CONTINUE ” ‘ * C 9H0 

GO TO 175 C 950 

15 KELVIN*I - - C 960 

C LINEAR OR NONLINEAR ANALYSIS I DENT I F i C A T 1 ON C 970 

00 161*1 ,3 ~ C 980 

IF ( EQUATE (I ) «EQ»ANALYS) 60 TO 17 C 990 

16 CONTINUE** ” " ’ C 1000 
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TABLE D-2 


( Continued) 


_ SUBROUTINE Klfc‘N*N 

go tq iaa 

■17 IKHCWil ' 

IT U ANLYZ.NE. I • ANO.NPROB.G‘1 . 1 ) GO To 166 
l r (I ANL Y Z . NE .1) XNL*1 . 0 

IF < XNL.NE*O.Q_.ANO.XN*NE.G,U> GO TO 190 

NROWab ' ‘ 

nrow.thick+i 

j f { I ST t ab 7 * eg* V ) nroW- i 1 
IF ( ISTTAB*EU,3) NR0W.10 
L«2*(HAT-1 )+Y 
I l-NXMAT(L) 

1 II "NX MAT ( L *♦* 1 ) 

WRITE ij»_ 2 _20 1 > ( (XHAT ( I ,J) , J* 1 ,10) ,1*11 ,111) 

write; (6,202)“ 

DO 20 1_«> • NROW 
IF IQ.Ee.n GO TO Jft 
READ (5,203) (STC I ,J) ,J*1 ,NrM 
WRITE (J) ( ST ( I tO) , J»i ,NP ; 

GO TO 19 

1 Q READ (1) ( ST.( I , J) , J«1 ,NP ) 

19 WRITE (6,20**) (ST{ I ,J> ,J-1 ,(.P> 

20 CONTINUE 

IF (NPROB.EQ.O) GO TO 39 

K-NROW+ l 

JJ-1 

J J J ■ 6 

Mh«l 

DO 36 N L C • 1 , N P R 0 B 
JT« J J 
J T T * J J J 
L*0 

IF ( Q • EG • l") GO TO 21 

READ (5,205) (LSI (J) , (TALE I l ) ,1*1 ,16) 

WRITE ( 1 1 ( LS T ( J ) , J-JJ , JJJ ) , (TALEt I ),!•), |6> 

GO TO 72 

21 READ (l) (LST(J) , J« J J , J J J ) , t T ALE ( 1 ) ,1*1 ,16) 

22 CONTINUE 

IF (LST(JJ) ) 169,2**, 23 

23 L-LST(JJ) 

IF ( NLC.GT . 1 • AND.LST ( JT ) .NF«0) GO TO 167 
29 JJ-JJ+I 

25 IF (LST(JJ)) 169,27,26 

26 L«L*I 

27 IF ( J J • EQ • J J J ) GO TO 28 
J J ■ J J+ 1 

GO TO 25 

28 IF (L,EO,0) GO TO 35 
K K » K ♦ L - 1 

J)0 30 M»K , KK 
‘ IF ( Q • E Q « I ) GU TO 29 


ClOIO 
C 1 020 
C 1030 
C 1 OHO 
cioso 
C 1 060 
C 1 07 0 
cioeo 

C 1 090 
Cl 100 

uno 

Cl 120 
Cl 130 
Cl 190 
Cl 150 
C 1 1 60 
C 1 170 
Cl ISO 
C 1 1 90 
Cl 200 
C 1 2 1 0 
Cl 220 
C 1 230 
C 1 290 
C 1 250 
C 1 260 
C 1 270 
C 1 280 
Cl 290 
Cl 300 
C 1 3 1 0 
C 1 320 
0330 
0390 
0350 
0 360 
0 370 
0 380 
C 1 390 
0900 
0910 
0920 
0930 
0990 
0950 
0 960 
C 1 970 
0 980 
0990 
0 500 


TABLE D-2. (Continued) 


SUliROUT I NE KIEMAN 


READ <5. 203 ) ( ST I M » J ) # J* 1 , Nl') 

WRITE Cl) (ST(M V J) , J»1 ,NP) 

GO TO 3C 

29 READ Cl) CSTCH, J) f J*l ,NP) 

30 CONTINUE 

IF CNLC.GT.i.OR-LST(l)*EQ«D> GO TO 32 
WRITE (6,206) 

KY*K 

KZ*K+L5T ( 1 )-l 
DO 31 N»KY,KZ 

WRITE (6,20*0 (ST (N , J), J-l ,NP) 

31 CONTINUE 
K*KZ+1 

32 IF ( (L-LST ( JT) ) .EQ.O) GO TO 39 
WRITE (6,207) NEC 

WRITE (6,209) (LST( J) , J«JT , JTT) 

DO 33 N«K,KK 

WRITE (6,209) (ST ( N , J ) , J* l , nP ) 

33 CONTINUE 
39 CONTINUE 

3b K *K * L -L S T (JT ) 

JJbJJU+ 1 
JJJ* JJ + 5 

36 MM-MM+1 

IF (I ANLYZ.EQ. 1 ) 60 TO 39 

KK«KK* 1 

IF ( L • EG • 0 ) KK-NROWM 

IF (G.EQ.l) GO TO 37 

RE AO (5,203) ( S T ( KK , J ) , J* l , WP ) 

WRITE (!) (ST(KK, J) ,J*1 ,NP) 

GO TO 39 

37 READ (1) (ST1KK , J) , J»1 ,NP ) 

39 WRITE (6,209) ( ST ( KK , J ) , J* 1 , NP ) 

39 IF ( NCUPLE *EQ • 0 ) GO To 96 
IF (ISTTA6-2) 90*95,90 

90 READ (5,210) ( VAR( I ) , 1*1 ,9) 

WRITE (6,21 1 > ( V A R ( I ) ,1*1 ,9) 

stress CLUES IDENTIFICATION 

I "0 

91 I-I + l 

DO 92 J«1 ,9 

IF (VAR( I ).EQ. STRESS! J) ) GO TO 93 

92 CONTINUE 

GO TO 191 

93 KLUE ( I )»J 

IF ( I • L T • 9 ) GO TO 91 
WRITE (I) (KLUE (I), 1*1, 9) 

IF (IANLYZ.EQ.l.AND.L,E9t0i KK-NROW 

K*KKjkJ 

K K a K + 8 


C1510 
C 1 520 
C 1 530 
C 1 590 
C 1 550 
C 1 560 
C 1 570 
C 1 580 
C 1 590 
C 1 600 
C 1 6 1 0 
C 1 620 
C 1 630 
0 690 
C 1 650 
Cl 660 
0670 
0680 
0 690 
0700 
0710 
0720 
0730 
0 79.0 
0750 
0760 
0770 
0780 
0 790 
0800 
0820 
0820 
0830 
0890 
0850 
0 860 
0670 
0680 
0890 
0900 
0910 
0 920 
0930 
0 990 
0950 
0960 
0 970 
0900 
C 1 990_ 
C2000 


TAbEE t)-2. '( Continued) 


SUbROUTlNE K I EM AN 


IF ( ISTTAB.EG. 1 1 KK-K+m 

WRITE ( 6~, 2 1 2 ) i . ’ 

DO 44 I ~K * KK 

READ (5,203) (STC I , J) # J»1 ,NP> ' 

WRITE (6,204) CST( I f J) , t hP ) 

) WRITE ( 1 ) ( ST ( I , J) , J=1 | N P ) 

> CONTINUE t 

READ ("57213) PH01 .PH'oV;PHU3 iPHOH 
WRITE (1) PH01 ,PH02 |PH03 ,PHOM 

READ (5,213) t OMAGX ( K J ) , K J» i , NPROB ) 

WRITE (1) (OMAGX(KJ) ,KJ=1 .NPROB) 

READ (5,214) IS .SAVJTc ( IS) ,SAVSTP ( IS)', (STORY( 1 ) , 1 = 
I T I CsSAV JTC (IS) 

1ST0P=SAVSTP( IS) 

JTIC=*JRTIC(NRC) 

JST0P=JRST0P(NRC) 

> CONTINUE 
NEQNS=6M+8*NPR0B 
DO 47 I » 1 , NEONS 

' Y I C S ( I ) =0.0 
Y I CS ( 5 ) = 1 .0 
YlCSIlllsUC 
YlCS(23)sl.O 
Y I CS ( 32 > = 1 « 0 
Y I CS ( 33 ) = 1 . 0 
YICS(42)=I .0 
YICS(5l 1=1.0 

YICS(60) = 1*0 , 

M C Y C = 0 \ f c 

NSAVE=NROW r t ; 

I E N D = 0 ' ’ : i 1 -. * , : , 

PR 1 NT = T I C 

OTA = DTAU , * ■* . f » ; t V • 

DTAU = Q.O ‘ k 

CALL SETUP ( M AG I N , H AGOUT , f ] C , STEP , NEWNS , DT AU , EPSI L 
I DT I ME , Y I CS , YPRED , YCORK t YDOT , YNEW , YDE V , PWDEL *TBDEL ) 
GO TO 49 

I CALL MAti lC ('MAGiti7'MAG0UT # TlC , STEP .NC^NS i DTijU’*, EPS 1 L 
IDT l HE , Y 1 CS , YPRED ,YCORr , YDOT , YNEW, YDE V ,FWDEL*,TBDEL) 

> IF (MAGOUT.LE.O) GO To 57 ' 

IF (TIME. GT. STOP) GO TO 51 

IF (TIME. LT. STOP) GO TO 52 
I IEND = -1 ■ } . . , . 

GO TO 53 

[ IF (TIME.LE. (STOP+DIFF) ) GO 10 50 
GO TO 162 

i IF ( CSTOP-DIFF) .LE.TItlE) GO TO 50 

IF ((TIHE+DTIMEf .GT.STOP) GO TO 55 4 . * 

IF (PRINT. GT. TIME) GO TO 54 ^ „ ;» ' , - 

P K I N T =T I M E + D T A 


t ; > } 1 y ' ' \ ’ f;< 

, DELTA, ERRiTIMEi 


.DELTA t 


ERR,T I ME, 


: ■ : i \ J 1 



TABLE D-2. (Continued) 


SUBROUTINE K1EHAN 


5 3 IF (IOUT.NE.O) GO TO 187 C2S10 

tf n crto ♦ gt • oT'"(to“*'t o" T&y cTb 20 

IF (IEN0.LT.O) GO TO i93 C2530 

5*4 M~A(TlN*=d " “ * ” C2540 

GO TO *40 C2550 

55 DT" I M'E's'ST OP-T I HE “ " C2560 

UELT A =0 « 0 C2570 

GO TO 53 " " " ‘ " ' C2680 

5 6 NCYC=^C_YCM_ C2 59 0 

NA“GfN«-V ~ ““ " “ C2600 

GO TO H 8 C2610 

57 l.T = 0 ' - (.2620 

JJ=NPR0B*6 C 2 6 30 

5 - 0~5“8' _ J= r ,“j J ‘ C2640 

58 LTcLT + LST (J) C 2650 

NfOTAU-LT+NSAVE" " ‘ C2660 

IF J^XNL.EQ, I^OJ 2 iT0 I ALcNT0TA l + 1 _ C2670 

NC 0 NT =N TOTAL “ C 2 6 80 

IF ( NCUPlE • EO • 0 ) GO TO 59 C2690 

IF ”(iSTTAB.EQ*l) NTOTAL = NTOTAL + 15 ' ' ” -- -- - C2 7 0 _ 0 

IF ( ISTTAB*EQ.3J NTOT aL=NT0TAL+9 C2710 

59 CONTINUE ' '* C2720 

PHI=TIME C 27 30 

ARGsPHl '* - C2/40 

L L 3 Np + 1 C2750 

D 0'"6"l r=T7NP C 2 7 6 0 

IF € ARG-ST f 1 » J > J 6 0 , 6 *4_, 6 1 02 770 

60 IF (I'-ir r«V.16*»V62" C2780 

61 CONTINUE __ C 2 7 90 

GO TO 16 5 ' ' C 2000 

62 00 63 IK = 2,NT0TAL (.2810 

6 3" St(IK',LL)=5TUK,I-l) + [ST(lK, ff-STi , I - 1 > ) * ( ARG-ST U , l -I > ) / 1ST l 1 , 1 C2 02O 

J ) -ST (1,1-1)) C2830 

GO TO 66 " """ ' ~ C20HO 

6*4 DO 65 I K = 2 * N T 0 T a L C205O 

6 5 ST ( 1 K, LL) =5T ( I K ,1 > ” C28 60 

66 CONTINUE _ C2870 

C THE" UP 6 A T E D I NTe'Kp'olaYe’d 'value's OF The MATERIAL PROPERTY COEFFIC C208O 

C 1 ENTS ARE FOUNDlN THE_ Xh A T TABLE ANl» STORED IN THE ALAYLR ARRAY C2890 

LsMMAT-1 )*2+l " C 2 9 00 

tlsNXMAT(L) C2910 

I I I^NXMAT (L+ 1) C2920 

M = 1 C 2 9 3 0 

"LL^NP+l " C2940 

GO TO (6_7_»7 6_,6 8j_6 8_)j, KELVUi C2 950 

67 L = NR0W+1 " "" ' ' C 29 60 

TEHPAV»IS T(L, LU+5T(L+1 ,LL)»ST(L + 2 > LL)+ST(L + 3,LLM/4,0 C2970 

A R G = T EH P A V - - C29S0 

GO TO 69 __ C2990 

68 AKG 3 S~T (NRO'w+i ,"lCT "" C3000 
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TABLE D-2. (Continued) 


SUBROUTINE RIEMAN 


69 00 7 1 I a 2 » 1 0 
TF (ARG-XHATUr»rn‘T0*VT2V7T' 

70 IF (1-2) 166,166,74 

71 CONTINUE 

GO TO 176 

72 L'elT+1 
DO 73 J*Lt I II 

~ XLAVERTHT=xH'AT'Q,T) 

73 M c H + 1 

' G0~T0“73 

74 L a I I ♦ 1 
DO ' 75"'J®CVm 

XLAY£R(M)sXMAT( J,I-I )+(XMAT( J, 

“--rxirAT(irriT-^rATTrT‘,'i-i)) ' 

75 M a M+ 1 

GO^T 0~ 78 

76 L = I I + 1 
DO '77~“J*Ltin 
XLAYER(M)bXHAT(J,1 ) 

~ 77 ~Mn*iVl ’ ; 

78 GO TO (79,80*81 ) , I TYPE 
'‘79~ETHETVXrtfrFR<TJ 
XNUTP«XLAYER(2). 

AtpHTH=xrA-vrR-nn 

EPHI*ETHET 

'XKfUPT«XWrp 

ALPHPH»ALPHTH 

XGPTsETHET/rj.OVriTO+XNUpT) ) 

GO TO 82 

60 ETHETsXC'AYERm 

EPHI*XLAYER(2) 

xNUTpax Cate nVS) 

ALPHTH»XLAYER(4) 

AUPHRHsXLAYE'RYB) 

XGPT aXLAYER ( 6 ) 

XNUPT-ETH£T*XNUTP/EPHI ** v 
GO TO 82 _ 

8 J E T H E T *» X L A Y E R l 1 ) 

EPH I »XL AYER t 2 ) 

XNUTP«XLAYEH(3> ' 

ALPHTHaXLAYERtH) 

ALPHPHbXLATEK (S') ' 

XGPT»XLAYER(61 __ 

ERb'x'LAYER( 7Y 
ESaXL A YER ( 8) 

' AUPHR«XLAYER(9) 

auphs«xlaye:r( ioj 

'XNUPT a EITHET*XNUTP/EPHi 
82 CONTINUE _ _ __ 

GFTQ ( 83 86 89 ,*9 oT9 1 ",”9 2 1 , KGEOft 


C3010 
. C3020 

/' C3030 
^ C30HQ 
, • - ' C3050 

C3060 
C3070 

: * ■ ■ r cYqso" 

; ' C3090 

C3100 

( ' C3 1 1 0 
: * C3120 
XMAT(J,I-r) ) * ( ARG-XHAT ( 1 1 , IrU >/( C3130 

. ' C3150 

* 7 7 C3160 

7\:° *; * C3170 

‘ " f C3180 

. ' ■ :* _ ‘ C3190 

_ — ‘M C3 - 20 y 

C32I0 

’ 7 ; ' 1 C3220 

: 7 7"M * N C3230 
- j4 ' ri C3240 
’ C325G 

“■* 7~! C3260 

: • ' C3270_ 

C3280 
‘ „ '7 C3290 

• C3300 

' ’ • ; ’ C3310 

” '77 C3320 

■ ’ ; C3330 

' ^ C33H0 

? C3350 

4 ' m y'-: ' C 3360 

” . ' C3370 

'7' ' C3380 

; 1 C3390 

C34 00 
C3410 
C3420 

\ . '[ - ' * _ C3430 

\ C3440 

- C3H50 

C3460 
C3470 
' ' C3H80 

C3390 

“ T 03500“ 


TABLE D-2. (Continued) 


SUBROUTINE KIEMAN 

C GEOMETRY FOR ELLIPSE C3S10 

83 A=G 1 C3520 

B E = G 2 C3530 

8ETA»BE C354G 

BESQ=BE*«2 C35S0 

ASQ=A**2 C3S60 

SN=SINfPHi) C357D 

CS=*C05 I PM 1 ) C3580 

SNSO=SM**Z C3S9Q 

CSSQ=CS**2 C3600 

R2*A*SQRT I 1 »0/tSN50 + r>ESQ*CSSU) ) C3610 

R2SQ=R2 * * 2 C3620 

KO=KZ*SM C36 30 

R 1 sR2^R2S0*BESQ/A5Q C36H0 

BESQ=bE**2 C36S0 

R I DOT =0 • 0 C 3 660 

IF t KGEOM.EQ. l • AND • BET A # NE . I *0) R» DO T = 3.0*(R2*B ETA/A ) * • 2 • l C S /SN SQ ) C3670 

1*(R1*SN-R0) C3680 

C FOLLOWING EQUATIONS ARE FOR DISPLACED ELLIPSE^ ■ C 36 90 

IF (SU. £0.0.0) GO TO 84 C3700 

R 2 « R 2 **G 3 / S N C3710 

ROaRO-G3 ' C3720 

GO TO 85 C3730 

84 IF (G3.EQ.O.O) oO TO 85 C3740 

R2» l . 0 C3750 

R0o-G3 " C376Q 

85 CONTINUE C3770 

GO TO 93 C3780 

C GEOMETRY FOR OGIVE C3790 

86 R 1 **G 1 C3800 

_ C «G 2 C 38 1 0 

'sNaSIN(PMI) ' C3820 

CScCOSIPHI ) C3830 

IF ISN.EQ.O.O) GO TO 87 C3840 

R2**Rl-C/SN C3850 

GO TO 88 C3860 

‘ • 87 R 2 c I » Q _ _ C3870 

88 R 0 aR 1 * S N - C - - ~ “ " ' ” C3880 

R1DOT=0.0 C3890 

GO TO "93 - - C39Q0 

C GE_0HEJRY_F0R CONE __ C3910 

89 C 5 * C O S ( G 1 I “ " C 39 2 0 

SNaSlNtGl ) C 39 30 

S ® PH I ~ C3940 

S 1 * 1 .0/5 C3950 

R2«CS*SN*PHI " ----- - - C3960 

RO»PH I »CS C397Q 

rVd"0T = 0.0 ' ‘ ’ C3980 

GO TO 93 C3990 

C GEOMETRY FOR CYLINDER C4000 
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TABLE D-2 


( Continued) 


SUBROUTINE RIEMAN 


90 R0-G1 CM010 

-rvwt*otv — “ ' “ — " cmo'2’0 

5N.1.0 CH030 

CS- 1 .0 CMQMO 


GO TO 93 

C HOD I F l El) ELLIPSE 

91 XNEXP-G1 

' A * G 2 “ " ‘ " ' ’ * 

XN1 *1 .O+XNEXP 
XN2«l«0/XN.l 
XN3-XNI+1 -0 
X N M - X N 3 ♦ 1 .0 
XNS-XNM/XNl 

SN»SlN{P r HH 

CS»COS(PHI ) 

R2-A*{2,0/( 1 • 0 + SN«*X<41 ) ) * • X N 2 
R 1 ■ < A/2.0 > • < R2/A > •*XU;i 
R0-R2-SN 

RlD0T--XN3*A*CSN**XNEXP*CS/M.0>*(2.0/(1.0+SN**XNl))*«XN5 
‘"''GO TO 93 ' 

C PARABOLIC GEOMETRY 

'9* SN-SIN(PHI ) ' 

CS»COS ( PHI ) 

TAN-SN/CS 
SEC-1 .0/CS 

“ T I - G i — 

FZ-G2 

F3-G3 

R0«-<F2+TAN) / ( 2.0*F3) 

R 1--SEC**3/ (2*0*F3) 

R2-R0/SN _ _ 

; R 160T»-3.'0*SEC*Vh'*SN/ 12,0*F3 1 

93 TAN-SN/CS 

C THE FOLLOW I NGT - LOG I C DETERMINES R OTAT 1 0 N A L I NERT't AV LOADS AND 

C PUTS THEM INTO THE ST ARRAY AS STATIC LOADS 

LZAP-0 . . - ~ 

DO 94 NN1 -1 

LMERT5t*NNn-(J " ~ " 

LPKES ( NN I } -0 
9 M LMONT ( NNI )-0 

95 LZAP-LZAP+1 

GO TO (96.97,97,97,971, LZAP 

96 KNK-3 

M I M - 1 " "" 

GO TO 9B 

97 KNK-KNK+6 
Ml M-M I M+ 1 

9Q DO 99 N I * 1 , K NK 

9 9 LMEKD(M[M)-LMERD(MIM»+LSTUU ) 

LMERDTMIM ) -LMERtMMIM J +NSAVF 


CM 050 
C 9 0 A 0 
CH 070 
CMP 80 
CM 090 
CM 100 
CM 1 IQ 
CM 120 
CM 130 
CM 190 
CHI 50 
CM l 60 
CM l 70 
CMiao 
CM 190 
CM 200 
CM 210 
CM 220 
CM 230 
CM 2 M 0 
CM 250 
CM 2 60 
CH 270 _ 
CM 2 B 0 
C M 290 
C M 300 
C 4310 
CM 3 20 
C M 3 30 
CM 3 M 0 
CM 350 
CM 360 
C M 370 
CM 3 00 ' 
C M 390 
CMMOO 
CMM 10 
CMM 20 
C M M 3 0 _ 
C M M MO 
CMMSO 
CMM 60 
CMM 70 
C M M 80 
CMM 90 
CM'S 00 
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TABLE D-2. (Continued) 


SUBROUTINE PIEMAN 


UHRES(MIM J«LMEKD(HIM) *1 


' LMOMTTM I frr*lTHtrRD (HTfl ) +2 ' 


IF (LZAP-NPROB) 95 • 1 00 i 1 DO 

I00'LL*NP+I ~ : 

IF TrtICK-H, THE ELEMENT IS STIFFENED WITH EITHER RWAF OR STlO 

IF THICK-1 # 2'"0R'3 THE ELEMENT HAS >10 STIFFENER 

IF fTHJCK#NE#9) Go to JI6 

Y B A R r*0 • (3 ' "" ? ■ 

YBARO-O.O 
T 1 SZ*0.0 
T05Z-0.0 

IF I S T T A B ■ 1 • THE ELEMENT IS STIFFENED WITH STRINGERS AND/OR RINGS 
IF 1STTAB-3, THE ELEMENT IS STIFFENED WITH <45 DEGREE WAFFEL ( KW AF ) 
IF (ISTTaB*E Q V I > GO TO 109 

C KWAF STIFFENED 

TESTl«ST(NC0NT+5,LL> 

IF (TEST] ) 101 i 1 02 t I U2 

101 ybaro=st ( n c o n r + s * l l ) 

TOSZ-ST ( NCONT+6 ,LL > 

GO TO 103 

102 YE>ARI«ST(NC0NT + 5,LL) 

T I S Z « S T (NC0NT+6,LL ) 

103 H l Z * S T (NCONT + 7 » L L ) 

TZ«ST ( NCONT+8 ,LL ) 

HOZ*ST ( NCON T + 9 ,LL J 
GO TO l l 1 

C ST 10 STIFFENED (STRINGERS AND/OR RINgS) 

10*4 TESTl«ST<NC0NT + 9,LL) 


105 

I 06 

107 

108 

1 09 
1 10 

1 1 1 
1 12 

1 1 3 


TEST2*ST (NCONT+1 1 , LL ) 

IF *(TESTl ) 10b, 107i 1Q6 

YbARO*ST (NC0NT+9,LL> 
TOSZ«STCNCONT+iO,LL) 

GO TO 107 

YBARI«STf NC0NT+9.LL > 
TISZ«ST(NCONT+10,LLJ 
IF (TEST2) 108,110,109 
YBAR0=5T ( NCONT+1 1 ,LL ) 
TUSZ=ST(NC0NT+12,LL) 

GO TO 110 

YBARI «5T ( NCONT+i 1 , LI. ) 
TISZ«ST(NC0NT+I2,LL) 

HI Z-ST ( NCUNT+ I 3 ,LL ) 
TZ«ST(NC0NT+19,LL) 

HOZ*ST 4NC0NT+ 1 5*LL) 

GO TO ( 11 2 , 1 12 . 1 1 3 , 1 1 *4 • 1 12 , 1 
DIS»YBARI *SI N ( 3. 1*4 1 5926-PHI ) 
DOS*ABS(YfcAROj+SlN(3.1 < 41592to 
GO TO 1 1 5 
D I S*YB AK I *5 I I, ( G 1 > 

DOS-AbS { YBAKO )»SIN(G 1 I 


2), KGEUM 
PHI ) 


C9S10 

C9T52D 

C9530 

C9590 

C9S50 

C9&60 

C 9570 

CH580 

C9S90 

C9600 

C9610 

C9620 

C *4630 

C9690 

CH6S0 

C *4660 

C9670 

C 9680 

C9690 

C9700 

C9710 

(.9720 

C9730 

C9790 

C 9 750 

C 9 7 6 0 

C 9 7 70 

C 97 80 

C 97 90 

C9800 

C98 10 

C 9820 

C 9630 

C9690 

C 9 650 

C 9860 

C 9870 

C 9680 

C 9890 

C 9900 

C9910 

C9920 

C 9930 

C 9990 

C99S0 

C 9960 

C 9970 

C*f980 

C 9990 

C5000 


TABLE D-2 


(Continued) 


SUt-RoyTINC KIEMAN 


50 TO 116 
119 DIS«YBAR1 

DOS ■ ABS ( YBARO ) 

115 R0IS*R0-D1S 
ROOS«KO*POS 
GO TO 121 

C NO stifffner ON skin f.lemeni 

1 1 6 TISZ-O.O 
TOSZ-C.O 
YB AR I «0 • 0 
Y B AR0»0 • 0 
KQIS-0.0 
ROOS-O.C 

IF (THICK-2) 120*118,1 j7 

117 H0Z»ST<9,LL) 

GO TO 119 

116 HOZ*S T ( 2 , LL ) 

119 TZ-ST(3»LL) 

H I Z ■ S T 1 2 * L L ) 

GO TO 121 

120 H I Z »ST ( 2 , LL ) 

TZ-0.0 

HOZ-O.O 

121 5SSI«(HIZ**2*H0Z**2+2.0*HlZ*HOZ*2.0*hOZ»TZ>/<2.0*HlZ^2.0*H0Z) 
SSSO»(HlZ«*2+hOZ**2+2.0*HlZ*HOZ^2*0*hlZ*TZ)/(2*C*HIZ+2»0*HOZ) 
YBRI«-(HIZ/2.C)+SSSI 

YBRC»-lHlZ*TZ/2.0)+SSSl 

Y6R0*(H0Z/2«C)-SSS0 

GO TO ( 122* 122, 123, 1 29* 122, 122) * KGEGM 
C ELL IPT I CAL, SPHERIC AL , HOD. ELL I PSE ,0G I V AL , TORO I DAL ,PAK ABOLO I 0 

122 R0I«R0-YBRI*SIN(3.1*U5926-Phl ) 

RGC»RU-YBRC«SlN<3.l9i5926-PHl ) 

ROO«RO-YBRO*S1N (3. 19 15926-PHI ) 

GO TO 125 

C CONICAL, PLATE 

123 R0I«R0-YBKI»S1N(G1 ) 

roc»ro-ybrc«sincgi ) 

ROO»RO- YBR0*5 I N ( G l ) 

GO TO 125 
C CYLINDER 

129 roi«ru-ybri 
R0C*RO-YBRC 

roo-ru-ybko 

125 DO 126 IJK«1,NPR0B 

XPLl 1«PH0 l*OHAGX< I JK )**2*K0l *H1Z 
XPLOl«PH01«OhAGX ( IJK ) ♦•2*ROD*HOZ 
XPL2>PH02*0MAGX (1JK)**2»R0C«TZ 
XPL3»PH03«0 HaGX( I JK )**2*R015*TISZ 

XPL9-PH09*0MAGX ( I JK ) ••29R005*T0SZ _ 

\fh XPL l I JK ) «XPL l 1 ♦XPLO 1 + XPL2* XPL3 + XPL9 


C5010 
C5020 
C5030 
C5090 
C5050 
C&060 
C 5070 
CS080 
C5090 
C5100 
C51 10 
C5120 
C&130 
CS l 90 
C5150 
C5 1 60 
C5170 
C5180 
C5190 
CS200 
C5210 
C5220 
C5230 
C5290 
C 5250 
C5260 
C5270 
C5280 
C5290 
C5300 
C5310 
C5320 
C5330 
C5390 
C 5350 
C5360 
CS 3 70 
C5380 
C5390 
CS 900 
C5910 
CS 920 
C 59 30 
C 5 9 9 0 
C5950 
C 5960 
C5970 
C5980 
C5990 
C5500 
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TABLE D-2. (Continued) 


subroutine: rjeman 


GO TO (127,127,129,131,127,127), KGEOM CSStO 

~C ELLIPTICAL .SPHERICAL ,MODEF I ED ELLIP5E.OGIVAL , TORO IDAL, PARABOLOID C552C 

127 DO 128 KNI.1.NPR0B C5530 

‘ 'XHERD(KNi)»-XPL(KNI)*C0S(3.1M15926-PHn C55H0 

XPREStKM )«-XPL(KNl ) *S I N ( 3 , 1 M 1 59 26-PH I ) C5550 

• ~ ‘ X MON T (KM )»XPU3*COS ( 3 . 1 H 1 5926-PH I ) * YB A R I ♦ X PL H *COS ( 3 . 1 Ml 5 9 26-PH I ) *Y C5560 

JBARO C5S70 

XMONT (KNI ) * X M 0 N T (KNI )+XPLll+COS(3t 1 M 1 59 2 6 -PHI ) « YB R I +XPL 0 1 *C OS ( 3 • 1 M C5580 
1 15926-PHI )*YBKO + XPL2*COS(3.1Hl5926-PhIJ*YBPC C5590 

LKL*LMERd ( KM ) CS600 

SnLKL,LL)*ST(LKL,LL)+XMEKD(KNI) C&610 

LKL»LPRES(KNI ) CS620 

ST(LKL.LL>*5T(LKL,LL)+XPRES<KNI > C&630 

LKL«LM0NT ( KN I ) C56MO 

128 ST<LKL,LL)»ST(LKL,LU+XM0NT(KNn C5650 

GOTO 133 C5660 

C CONICAL, PLATE CS670 

12 9 DO 130 KNI-1.NPROB C5680 

XMERDtKNI )«XPL (KNI)»COS(Gl) C5690 

XPRES(KNI ) * - X P L ( K N I ) • 5 I N ( G 1 ) C5700 

XMONT (KNI )«-XPL3*C05(Gl ) * YB A R I - X PL M *COS ( G 1 ) * YR ARO C5710 

XMONT (KNI ) *XHONT (KNI)-XPL I 1 *COS (Gl) *YBR I-XPL01 *C0 S(GI )*YbR0-APL2*C C5720 


_ 1 OS ( G 1 ) ♦ YBRC 
LKL»LMERO(KNI 1 

ST(LKL,LL)«ST(LKL,LL)+XMEKD(KNI) 

L K L *"L p R E s ( KN 1 J 

SKLKL.LL )«ST (LKL,LL)+XPRES(KNI ) 

~LKL*LMONT (KNI } 

130 ST (LKL ,LL ) «S r (LKL ,LL l+XMONT ( KNI ) 

' GO TO 1 33 

C CYLINDER 

131 DO '132 KN I * 1 ,‘NPROB 
X ME RD { K N j >.0.0 

XPREStKM )«-XPL(KN! > 

XM0NT(KN1 )*0.0 
~ LKL«L“PRE.S(KNI l 

132 ST (LKL > LL > »ST (LKL,LLj+XPRES(KNI ) 

1 33 CONTINUE 

c 

IT" TT1 ME • EQ • T 1 C ) RTICK-RO 

IF (NCYC.GT. 1 .OR.NCOPlE.EQ.O) GO TO 134 
lT(T IME • EQ • T I C * AND • NSC # E 0 • 1 > S ADUS ( JT I C )»R0 
IF (TIME. EQ. TIC) RADUS(ITJC) *R0 

134 CONTINUE 
R0SQ«R0**2 
XNSQ ■ X N* «2 
CN«CS»SN 

xics.iVo/cs “ 


C57 30 
C5740 
C 5 7 50 
C5760 
C 57 70 
C5780 
C5790 
C5800 
CSfi 1 0 
C5820 
C5830 
C58H0 
CS850 
C 5 8 6 0 
C 5870 
C58B0 
C5890 
C5900 
C5910 
C5920 
C_5930 
C5940 
C5950 
C5960 
C5970 
C5980" 


TN.5N/CS 

X1R0M .O/RO ' 


C599 0_ 
C6000 
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. TABLE D-2. ( Continued) 


SUBROUTINE R1EHAN 


XIROSQ«1.0/RO**2 

— xrrsRtr*tvO/«cs*RO) - — - 

C N 1 R 0“ C N'/RO" 

SfUROT-STJ/RO 
CS1R0-CS/R0 
.-i SNSCl-S N"**2 

CSSQ«CS**2 • ' 

IT " < KGETffiYEQ *4 .OR «KGEOM .EM *5 ) 60 to 135 ~ 

- ! R1S Q ■ R 1 * * 2 : 

RZSQ-RZ**7 

X1SN«1 .O/SN 
* XISNRa.l .0/'<5N»K0) 

X1R1-1 • 0/R l 

. v _ 

CS1R1-CS/R) 

t: slR2»C S /R2 

SN1R1-5N/RI 

"... XTRI5Q-I • 0/R 1**2 

r 135 XNTTH-0.0 

“ XTTTP>T*’0 • 0 . ^ 

XMTTH-0.0 

: XT!TPH«aVO 

IF < ITYPE*E9.3) GO To Mb 

~C X OffPXTT AT f ON OF ‘ K AND p FDR MATERIAL PROPETY INPUT 

GO TO ( 136 , 1 39 , M2) » THICK 

~C TIN’OCfSTirET ‘ “ r * * 

136 H I »ST ( 2 • LL ) 

~tek p r-rtH t t v ht 

T E M P 2 "T EMPl*HI**2 

^ “ TEMP3-T1 .0-XNUPT*XNUfp) 

JM l«J[EHPl/tEMP3 
X D lT * T E M P 2 / (12»0*TEM P 3 ) 

IF (ITYPE.EQ.2) GO TO 137 

XK22-X'XI 1 

XD22-XD1 I 
"GO TO 138 

137 TEMP 1 »EPH I *H I 

TETTPT^TE RP I • H 1 • * 2 - - ~ 

XK22-TEMP1 /TEMP3 
~ X"CT22«TEMP2/( 12.0*T£MP3) 

138 XK33»XGPT»HI 

X D 3 3 ■ X K 33*Hl»*2/l2«0 
GO TO M6 

~c TQUA'L SHEETS ; 

139 HI«ST(2,LL) 

^ X-ST (3,LL) 

_ _ T E MPI«2*0*ETHET*HI 

TEMP2*H 1 « M «G*H l **2 + 6.0«H I *T*3*0*T**2 ) 

TEHP3-< 1 .O-XNUPT-XNUTP ) 

■ - XK1 iVtEM>i/TEMP3 


C 60 1 0 
' C602TJ 
C6030 
C6040 
C6050 
(.6060 
C6070 
C 6 0 8 0 
C 6090 
C61C0 
C6 1 1 0 
C6120 
C6 1 30 
"CAIHO' 
C61S0 
C 6 16 0 
C 6 1 70 
C61 80 
C6190 
~C 6200 
C 6 2 1 0 
C6220 
C6230 
C6240 
C6250 
" C6260" 
C 6270 
C62B0 
C6290 
C6300 
C6310 
C6320 
C6330 
C6340 
C 6 350 
* C 6 3 60 
C6370 
~ C6380 
C 6390 
C6400 
C6410 
C6H20 
C6M30_ 
C6HR0 
C6H50 
C6460 
C6M70 
C64 BO 
C6 H90 
C 6 5 0 0 
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TABLE D-2. (Continued) 


SUBROUTINE K I EM AN 

XD1 1»ETHET*TEMP2/ (6.0* TEMP 3 ) C6510 

r r* TT T T FE-.-EQ V 2 r •C0" T 0'T 1 fC '‘C'657'0” 

XK22-XK11 C6B30 

X022-XD1 1 C65R0 

GO TO Ml C6550 

MO TEMn«2.0«EPHl*HI C6560 

XK22-TEHP1 /TEMP 3 C657 0 

“ "X IT2 2 * E P H T * T EM P‘2 / ( 6 • 0 • T £ M P 3") “ ' " C658Q~ 

Ml XK33«2.0*XGPT*HI C6590 

'XD33*XK33*TEMP2/ ( 1 2»0*HI) C6600 

GO TO M 6 C6610 

“C UNEQUAL SHEETS C6620 

M2 Hl»5T<2,LLl _ C6630 

r*ST ( 3 ,LL ) " " C66RQ 

HO«ST(M,LL) C6650 

TEMP 1 «H 1 +H0 C 6b6Q 

TEMP2*TEMP 1 • 12. 0*H1 *HO*T* ( TEMPl+T ) C667Q 

TtMP3» ( 1 .0-XNUPT*XNUTp J " C660O 

XK 1 l »ETHET*TF.MP1 /TEMP3 C6690 

XDJ 1 «ETHET*TEMP2/ ( J 2 • Q • TEN P)*TEMP3) C6700 

IF (ITYPE.EQ.21 GO TO M3 C671Q 

X K 2 2 * X K 1 1 C 6 7 20 

X D 2 2 * X D 1 1 C6730 

GO TO MM C6 7M0 

M3 XK22«tPHMTEMPl/TEhP3 C6750 

XD22bEPH 1*TEMP2/( 12.C*TEMPi#TEMP3) C6760 

M4 XK33=XGPT*TEMP 1 C6770 

” XD33«XGPT«(TEHP2/U2.Q#TEhPi ) ) C6780 

GO TO M 6 C 6 7 90 

C RANKIN *ThSTNO MEANS I N TERP OL A TE , C 0 MP U T E NTEMP.MTEMP C6800 

_C_ R ANK 1N*N0ThKm MEANS DO NOT INTERPOLATE , DO NOT COMPUTE NTEMP.NTEMP C6810 

"C*'“ RANK INslHCNST MEANS DO NO T~ INTERPOL A Tt , COMPUTE NTEMP » MTEMP C6620 

C RANKINsThlNHO MEANS I NTERPOLATE ,BUT DO NOT COMPUTE NTEMPiMTEMP C6830 

MB CONTINUE C68RQ 

XK 1 1 *ST ( 2 > LL ) C 6650 

XKi2sST(3.LL) C6860 

_____ XK22«ST ( H ,LL ) C6670 

XK33»ST ( 5 .LL ) C6860 

XDl 1 =ST (6 .LL ) C 6 890 

XD 1 2=ST < 7 »LL ) C6900 

XD22=ST l 8 ,LL ) C691D 

X033sST(9.LL) C6920 

XC 1 1 sST ( 1 G , L L ) C6930 

XC22=ST U I ,LL> C69R0 

X K 2 ) = X K I 2 C 6 950 

X 0 2 1 » X D 1 2 C6960 

M6 GO TO ( IM7 , 1£,M , MB , 1 5H ) . KELVIN C6970 

M7 T I I = S 7 ( NRUW+ 1 . LL ) C 6 980 

TIK=5T (NK0W+2.LL ) C6990 

TUK-ST ( NPOW+3 ,LL ) C7000 
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TABLE D-2. (Continued) 





SUbROUTINF RIEMAN 


T 0 0 • 5 T ( NRUW+H »LL ) C7010 

GO TO H9 C7020 

14B T I I-ST (NROW+ 1 ,LL ) C7030 

TlKrJiI C70M0 

TOK «T I I C7Q50 

T 0 0 • T 1 I C7060 

1 M 9 CONTINUE C7070 

TEMPI *ALPHTH+ANUTP*ALPHPH C7080 

TEMP2-ALPHPH+XNUPT* ALPHTh C7090 

TLMP3- 1 .C-XNUPT*XNUTP C7100 

TLMP^aH I /H *C C 7 l 1 0 

TEMP5*H I **2/2*i *0 C7I20 

TEMPA»T1J +T IK + T0K + T00-9.0*TtFREE C7I30 

TEMP7=2.Q*TI I+TIK-T0K-2.C*TG0 C71H0 

GO TO (l&CJ , 151 , 152, 153 ) . THICK C7150 

150 XNTTH = ETHET« TEMP 1 *TFNP4*TEMP 6/TEMP3 C716G 

. . XNTPHaEPHi»TthP2*TEMP^*TEMPe/T£MP3 C7I70 

XMTThnEl HET*1 EMP 1 *TEMP5*TEMI 7/TEMP3 C7180 

XMTPH-EPH I * TENP2*TEMPb*TEhPV /TEMP3 C7190 

GO TO IBM C7200 

151 T 1 * T / 2 • 0 C7210 

TEMP8-H 1/2*0 C7220 

TEMP9-T 1 1 +T I K-TOK-TOU C7230 

XNTTH®ETHET*T LMP 1 *TEMpe*TEKF 6/TEMP3 C72H0 

XNTPH-EPH I •TLMP2*TEMPfc*TEMpo/TEHP3 C7250 

XMTTH*ETHET * TEMPI •TfhFB* (HI*TEMP7/3.0 + Tl*TEMP9)/TEMP3 C7260 

XMTPH*EPHI *Tt MP2*TEMPp* <H1 •TEMP7/3.0+1 I *TEMP9 ) /TEhP3 C7270 

GO TO IBM C728D 

152 T I»(HQ**2"hI**2+2*0-H0*T ) /(2.0*(HI+Hu)) C7290 

TO«(Hl **2-H0*#2 + 2.0*h| -T > / (2*0* (HI+HG )) C7300 

TEMP6=2*C*T II ♦ TIK-3.CUTEFREL C7310 

TEMP7«2*C*TOO+TOK-3#C*7EFREt C7320 

TEMP8-T'I J *T 1K-2>C*TEFREE C7330 

TEMP9=T0K+T00-2.0*TEFREE C73M0 

XNTTH«ETHET*TtMP 1 *0.5* (HI *TtKPB+H0*TfchP9 ) /TEMP3 C7350 

XNTPH-EPHJ -TEMP2*0«5*( H I * TEMP8 + H0 -TEMP V ) / TEMP3 C7360 

XhTTH»ETHET*TEMPl*0*b* (HI **k*TEHP6/3.0-HO**2*TEMP7/3.0+T 1*HI*TEMP8 C7370 

1 -T0*H0*TEMP9 ) /TEMP3 C7380 

XMTPH-EPH1 *TEMP2*0.5* ( H I * *2*TEMP8/3 . 0-H0**2*TEMP7/ 3 • 0 + T I *HI *T£MPB- C7390 
1 T0*H0»TEMP9 ) /TEKP3 C7H00 

GO TO 1 5 H C7S10 

153 TEMP 1 0*S0KT ( -XK l 1 *X0 1 1 ) /SWRT ( 48*0 ) C7H20 

TEMPI l*5CRT(-XK22*XD22)/5CiRT(H8.0) C7H30 

XNTTH«(XKll/^.C)*TEMPi*TEhP6 C7HH0 

XNTPH»(XK22/ < i*0)*TEMP2*TEMP6 C7MS0 

XhTTH»TEMP 1 D*T EMP 1 *TEMP7 C7M60 

XMT PH -TEMPI 1-TEMP 2* TEMP 7 C7<*70 

C COMPUTATION OF K AND D FOR K AND D INPUT C7S0O 

IBM LU-NP+1 C7^90 

IF ( X K 1 1 *E 0 • 0 • 0 ) GO TO 177 C7500 
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TABLE D-2, (Continued) 


SUt'ROUT I NE KIEMAN 


IF < ITYPE.EQ # 3.AND*XK12.EQ,C. 1 GO TO 

178 

C76I0 

IF < ITYPE.EG.3.AND.XK21 .EGuC* ) GO TO 

179 

C 7 520 

IF ( XK22.EQ.O.O ) GO TO J80 


C 7 530 

IF (XK33.EQ.0.Q) GO TO 161 


075*10 

IF ( X 0 1 1 • EG « C • 0 ) GO To 182 


C 75 50 

IF (ITYPE.EQ.3.AND.Xt»|2.EU.C#l GO TO 

183 

C 7 560 

IF ( I TYPF.E0.3. AN [ D*X021 .EQ.t* ) GO TO 

169 

C 7 570 

IF ( XD22.EQ.0.C ) GO To 185 


C 7 580 

IF (X033.EO.O.0) GO To 186 


C 7 590 

N L *0 


C 7 600 

XSAVE1*XNTTH 


C7610 

XSAVE2-XNTPH 


C7620 

XSAVE3-XMTTH 


C 7 6 30 

XSAVE9«XMTPH 


C7690 

XNTTH*0.0 


C 7650 

XNTPH=0.0 


C 7 660 

XhTTH«C -0 


C 76 70 

XMTPH«0.0 


C 7 680 

xfthld-c.o 


C 7 6 90 

XF PHLD*0 .0 


C 7 700 

XFZEUD«C.O 


C7710 

xmthld»o.o 


C 7 7 20 

xmphld*g.o 


C 7 7 30 

JF*8+NPR0B 


C 7 7 90 

K = NR0iV 


C 7 750 

ANALYS-L INE 


C 7 7 60 

analys»omth 


C7770 

ANAL YS*NPH 


C7780 

XNPHI-O.C 


C7790 

I JKLMN*NRQW*LST( 1 )+LST(2)+L5T(3)*LST(9)*LST<5)+LST(6)+1 

C 7 8 00 

IF (XNL.NE.O.O) XNPH 1 =ST ( 1 JKLMN »LL ) 


C7610 

DO 161 Msl,JF 


C 7 820 

1*8*1 


C 78 30 

IF (M.LT.9) GO TO 160 


C 78 90 

XNTTH*XSAVE1 


C 7 850 

XNTPW-XSAVE2 


C 7 860 

XMTTH-X5AVE3 


C 7 670 

xmtph*x$avE9 


C7880 

NL-NL+1 


C 78 90 

xfthld»o.o 


C 7 900 

XFPHLD«G.O 


C 7 9 1 0 

XFZELO«0,0 


C 7 920 

xmthld*o.o 


C 79 30 

XMPHLDbO.O 


C 79 90 

I R »NL • 6 -5 


C 7950 

IF ILSTUR).NE«01 K*K+LST(lR) 


C 7960 

IF (LSTUR + ll ,EQ»0> GO TO 1&5 


C7970 

K ■ K + i 


* C 7 980 

XFTHLD»ST ( K • LL ) 


C7990 

IF (LST1 IR+21.EQ.0) GO TO lb6 


C8000 
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TABLE D-2. (Continued) 


SUbROUTINF. K l E M AN 


K *K ♦ i caoio 

■ XrPHLO-STTKVLL J ' " XB020 

156 IF <LST( IR+3J.EQ.0) GO TO lb7 C8030 

K*K ♦ 1 C 8 0 40 

XFZELD«ST(K,LL) C8050 

157 IF (LSTC IR + 4 ) .£ti.O) GO TO IbB C8060 

K-K + l C8070 

XMTHLD*ST(K.LL) C 8080 

158 IF CLSTIIR+b) .EQ.O) GO TO 1 59 C 8090 

K ■ K ♦ 1 C 8 1 00 

XHPHL 0 * 5 T(K,LL) C 81 10 

15V CONTINUE L8120 

160 CALL DIFFEQ C8130 

161 CONTINUE C8140 

GO TO 56 C8150 

162 I ERROR *800 1 C8160 


NEFROR-l 1 
GO TO 192 

163 1 E R R OR *8002 
NERR0R.12 
GO TO 192 

164 IERR0R«B003 
NERRORb 1 3 
GO TO 192 

165 I ERROR* 0 006 
NERROR* 1 4 


C 8 1 70 
C 8 1 80 
C8 190 
C 8200 
C 8 2 1 0 
C 8220 
CB230 
C 8 240 
C8250 
C8260 


GO TO 1 V 2 C8270 

166 IERR0R*H0C7 C8280 

NERROR* 1 5 C8290 

GO TO 192 C 8300 

167 1 ER R OK * 8Q0 8 C8310 

NERRQK-10 C8320 

GO TO 192 CB330 

168 IERROR*8Q09 CB340 

NERR0K*8 C 8 3 50 

GO TO 192 C 8 3 60 

169 IERR0R*0031 C8370 

NLRR0R*9 (.8380 

GO TO 192 C 8 3 90 

170 1ERR0R-8036 C8400 

NERROR-2 C 8 4 1 0 

GO TO 192 C8420 

171 1ERRQK»8086 C8430 

NERR0R«3 C8440 

GO TO 192 C 8 450 

172 IERROR*8087 C8460 

NERROR* 4 C 84 70 

GO TO 192 C8480 

173 !ERR0R«a0aa _ C6490 

NERROR-27 C8500 



table: d-2 


(Continued) 


SUUHOUT l NE R1EHAN 

GO TO 192 


NERRQR-S 

GO- TO”t92 “ 

175 I ERROR-6090 

" " NERROR *6 

SO TO 192 

f 7 6 I ER R OTT »'8'0''6“7 * — 

NERROR* 1 6 

GO TO* 192 _ 

177 1 ERROR *8 1 0 1 
NERROR* 17 
GO TO 192 

1 76T~ IXRROR«8 I 02 

NERR0R*1 8 

GO- TO 192 

179 IERR0R-8103 

* ■- TERROR -T9 

GO TO 192 

"l QO *l£RROR»VfOH 
NERR0R»20 

G0“ TO T92 “ 

1B1 IERR0R»810S 
NfcRR0R*2 1 
GO TO 192 

JW2 IlTR*R~0ft*8V0~6 “ 

nERRQR*22 
GO TO' 192 
183 1ERR0R-8107 
NERR0"R-23‘ 

GO TO 192 

1 a^lERROR*8"lY58 

NERR OH *2H 
GO “TO - 192 
185 IERR0R-8109 
T ME R R"0 _ R * 2 5 
GO TO 192 
™ 186 ! ERROR* 8 110 
NERROR *26 
GO TO 192 

187 1ERR0R*1 10 
NERROR *28 

GO TO 192 

188 IERR0«*8’0‘13 
M£RR0R*7 

GO TO 192 

189 IERR0R*8787 
NERROR *39 
GO TO 1^92 

19 0 I E R R 0 R * 8 501 


CB510 

C8520 

C8530 
CB540 
C855Q 
C8560 
C8570 
C8580 
C 8590 
C 8600 
C8610 
C8620 
C8630 
C8690 
C8650 
C 8 6 60 
C8670 
C8680 
C8690 
C8700 
C8710 
C8720 
C 8 7 30 
C8790 
C8750 
C87&Q 
C8770 
C8780 
C8790 
C8800 

caaio 

C 8820 
C 8630 
C 6890 
C8850 
C6860 
C8870 
CBB8Q 
C8890 
Cb 900 
C89 10 
C 8 920 
C893Q 
Ctt9M0 
C8950 
C 8960 
C 6970 
C 8980 
C6990 
CVOOO 
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TABLE D-2 


( Concluded) 


SIJtiKOUTINE KlEHrtN 

NERROR-35 C9010 

GO" TO 1"92 ----- C9020 

191 (ERKOR-aill C9030 

TERROR ■36" CV0 9Q 

192 NIX*1 C9050 

RETURN C9U60 

... 193 CONTINUE C9070 

>• WRITE (6,2151 C9080 

WRITE (6,216) ( YCORR ( I ) • 1*1 » MEUNS ) C9090 

RESTOP-RO C9100 

IF (NCUPLE.EW.O) GO TO 19 9 C9U0 

R A 0 U S ( 1ST OP ) ■ R 0 C9120 

IF (NSC.LT.NSEG) 50 TO 199 CV130 

■ SA0U5 ( JSTOP ) ■RO C9190 

IF ( ITIC.GT. ISTOP) SADUSI JSTOP)«RADUbl ITIC) CVlSO 

199 RETURN C 9 l 60 

C C9170 

1,95 FORMAT (F2.0.16A9) C910O 

196 FORMAT ( SE 1 9 • l , F2 , 0 » C9190 

197 FORMAT ( 5 (~A9 ’, 6X ) , E l 0 • 1 , A 9 , 6X , 1 2 > C9200 

190 FORMAT ( // 1 3X , 15HSEGMENT UUilbER » I 2 , 5 X , l 3HSEGMENT COuE ,l2,5X,l6A9 C92I0 

)//22X,3HT IC , lbX,9HST0R, 15X .9HDTAU, 1 5* ,9HU IFF, 1 5X .9HSTEP, 1 OX • ShDELT C9 2 20 
2A//16X,5(El9.7,5X) # 2X,F2.Q) C9230 

199 FORMAT (//59X, 29 H GEOMETRY INPUT VAR 1 AHLE3 , //38X , 3 ( E 1 9 . 7 , bX ) ) C9290 

200 FORMAT ( / / 1 2X 5 ( A 9 , 6 X ) , 9H T FREE « • E 1 0 • 3 . 2X X 9 , 6X26HHUNBER OF T ABLE C9250 

l COLUMNS "■' ,12) C9260 

201 FORMAT ( //5 1 X , 20HM ATER I AL PROPERTY TABLE USED*//U0C1H •E12.5|>> C9270 

202 FORMAT (//92X,97HTA0LE ORDER PH! OR S VS. CROSSECTIOn PROPERTIES,) C9280 

203 FORMAT (5E19.7) C9290 

209 FORMAT C 1 H , 8 ( El 9 , 7 . 2X) / < 3 X * Q < £ 1 9 . 7 . 2 X )> ) CV300 

20S FORMAT (61 1 , 1 6 A9 ) C9310 

,206 FORMAT^ / r /'95X792MT‘AfiLE' ORDER PHI OR S VS. TEMPERATURE LOADS,) C9320 

207 FORMAT ( // 1 6X , 8HPR0BLEM , 1 2 . 5X , 89HT AbLE ORDER PHI OK S VS. 0ISTR1 C9330 

T 1BUTE0 TOADS (F THETA, F PHI, F ZETA, M ThETA, M PHI),) C9390 

200 FORMAT (27H LOAD I DEN T I F I C A I I ON CLUES ,611/) C9350 

209 FORMAT ( //97X ,38HaSSUMED NON-LINEAR VALUES VS. PHI OR S//(1H ,8(E1 C9360 

l 9 . 7 , 2X ) ) ) C9370 

210 FORMAT (9 (A9.6X) ) ‘ C9380 

211 FORMAT ( //39X ,23HTHE STRESS CLUES ARE ,9(A9,6X>> CV390 

212 FORMAT (//99X,93HTABLE ORDER PHI OR S VS. STRESS PROPERTIES/) C9900 

213 FORMAT (SE19.7) C9910 

219 FORMAT (3 IS, 16A9) C9920 

215 FORMAT ( //96 X # 9 l Hm ATR I X X AND Y (TRANSPOSED) MAGIC OUTPUT) C9930 

216 FORMAT Tb<2X, £19. 71 I C9990 

END C9950^ 
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TABLE D-3. subroutine lebege 


SUBROUTINE LEBEGE 


subroutine lebege 


COMMON STORY (16) ,TALE( 16) 

COMMON XMATU 10, 10) ,STOUO) ,NST(30) ,NKL<30) ,NXMAT(20) ,SAVTjC(900) 
COMMON SAVJTC(30),SAVSTP(30) , JRT I C ( 30 ) , JRSTOP ( 30 ) 


COMMON SAOUS ( 60 ) , RADUS ( 60) 

COMMON XN.NREG .NSEGTL ,NMPT .HATPRP tTEFREE .NCUPLE ,TIC ,PHI .STOP 

COMMON nr send ,ns ym , nr g ,nrc ,nsc ,nix , ierrok .restop, rtick , iout 

COMMON MAT, KGEOM.IGEOM.ITYPE.ISTTAB. THICK, KELVIN.Gl 
COMMON lFJEGlN,NPROa,NHARM t NSEG t NERROH f y t NSMAX 

COMMON /N AM 1 / 5TRG0(6 j , T HERN ( H ) , MATER ( 3 ) , 5EGTA0 ( 3 ) , FACE f 9 ) , EQUATE ( 
13) ,STHESS(H> 

INTEGER savjtc ,savstp 
integer segtab 
INTEGER THICK, TYPE 
INTEGER Q 

EQUIVALENCE { XMTTh , XMTE tH ) . (XMTPH.XMTEPH) • IXNTTH ,XNTETH ) , { XNTPH 


P 10 
P 20 
P 30 
P HO 
P 50 
P 60 
P 70 
P do ' 
P 90 
P 100 
P J 10 
P 120 
P 130 
p no 
P 150 
P 160 


1 ,XNTEPH) 

equivalence ( xnphi 


DIMENSION 
DIMENSION 
D I MENS I ON 
D I MENS I ON 


1 PROB MO) 
YDEV < 80 ) , 
T8 DEL (80 ) 
YCORR ( BO ) 


X Np I ) 

, L S T ( 6 ] ) 

YlCS(ao) , YNEW(80) 
, FtfDEt(dO) 


Di MENS I ON 
D I MENS I ON 
D I MENS I ON 
DIMENSION 
D I MENS I ON 
D I MENS ION 


I L A YR ( 10) 
KLUE<4) 

ST ( 70,32) 
LMERD ( 5 ) , 
LMONT(S) , 
OM AGX ( 5 ) 


XL A YER ( 10) 

LPR E S ( 5 ) • XPL ( 5 ) • 
XMONT(S) 


XHERDCS) 


XPRE S ( 5 ) 


DOUBLE PRECISION YNEW .YPREO 

COMMON /LASTEQ/ YPRED ( 00 ) , YDOT ( 80 ) ,YASAVE(80) , Y A NTH , Y AMTH , Y AMPT , Y A 
1NPT, YAOPH.YAOPH, YAQTH.YAJPH, S,5N,CS,SNSG, CSSQ.TAN, SEC.CN, XI CS.X1SN 
2.TN.X iRO, XI ROSQ, XI SNRo. X1CSRU.CN 1R6", Sn 1 RO , C5 1 R 0 , X IP 1’7X I R2 , CS 1 R 1 , CS 


3 1 R2,SN1 R1 .X 1R1 SQ.R2SQ ,R0 ,8ES(?,R0S« f XNSQ.BETA , R 1 , R2 , S 1 , R l 00 T . R l SQ , X 
^NTTH, XNTPH, XMTTH, XMTPh . XFThlO , XFPHLO , XFZELD , XMTHLD , XHPHLD , ETHET , EP 
SHI ,XGPT , ALPHTH. ALPHPH.XNUTP ,XNUPT,XC1 I,XC22»XD33,XD22,XD21,XDi2,XK 
6 1 1 .XK12.XK2 1 ,XK22,XK3 3,XD1 1 ,M, 1 »S I T I N , S I TOUT , S I P 1 N f S I POUT 9 TPT I N p TP 
7TOUT.ZOWIN.ZBROUT.SCRIPA .SCRIP I , S I F I N , S I f'OUT f TZfcPH * TZeTH • XNL # XNPHI 
REWIND I 
KSC-0 
J A M * 1 
jNsc»a 

DO 1 I ■ 1 , NREG 

1 KSC»KSC+NST( I) 

L S C * d 

2 LSC-LSC+1 
'XNTTH-0.0 

X N TPH“ 0 • 0 
XMTTh-0,0 
XMTPH-0.0 


' ■XN'L-D'.’O 


P 170 
P 180 
P 190 
P 200 
P 210 
P 220 
P 230 
P 2 HO 
P 250 
P 260 
P 270 
P 280 
P 290 
P 300 
P 310 
P 320 
P 330 
P "3 HO 
P 350 
P 360 
P 370 
P 380 
P 390 
P HOO 
P H I 0 
P H 20 
P H 30 
P H HO 
P H 50 
P H60 
P H 70 
P H80 
P H 90 
”P ”5*00 
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TABLE D-3. (Continued) 


SUBROUTINE LEBEGE 


NSC *L5 C 
JNSC*JNSC+1 

IF < JNSC.LE.NSTl JAM) ) GO TO 3 
Jam«jah-m 
JN5C ■ 1 
3 CONTINUE 
I OUT ■ 1 

READ I | ) RGO»(STORYCI) »I*1 V 1A) 

READ (1) TIC,STOP,DTAU.OIFF, STEP, DELTA, 

READ (1 ) GJ *G2 *G3 

READ (1) TYPE.HLAYR f SHEET,lNTERP,RANKIN,TEFREE.ANALYS.NP 

DIFF-I.OE-OH 

EPS I L" 1 • 0E-05 

ERR* 1 • OE-Q7 

I ■RGO 

WRITE (6,186) 

IF ( JNSC » E Q « 1 ) WRITE (6,lB7i J AM , NS T ( J A M ) , NK L ( J AM ) 

WRITE (6,188) JNSC . I . (STORY l I ) t I"1 * 16 ) 

C MATERIAL PROPERTY I DENT I F I C mT I ON 

V : * DO S I * 1 , NMPT 

IF (HLAYR-5TU ( 1 ) ) 5,4,5 

‘ 4 M A T ■ I 

GO TO 6 

5 CONTINUE 
GO TO 162 

C GEOMETRY IDENTIFICATION SEARCH 

6 DO 7 1*1,6 

IF ( RGO-STRGO ( I ) ) 7,8,7 

7 CONTINUE 

' "go TO 163 
' 0 KGEOM* I 
I 6 E 0 M ■ 0 

IF (KGEUM.EQ. 1 . OR . K GEOM • EQ , 2 • 0 R .KGEOM • EQ • 5 • OR . K GEOM • EG • 6 ) 
IF (KGEOM. EQ.3) IGE0M-2 
IF (KGEOM. EQ. 4) IGEON-3 
DO 9 !■! , J 

IF (TYPE-MATER( 1 ) ) 9,io,9 
9 CONTINUE 
GO TO 164 

10 itype-i 

DO i 1 1*1,3 

J IF U NTERP-SEGTAB ( I ) ) 11,12*11 

1 1 CONTI NUE 
GO TO 165 

12 ISTTAB-I 

DO 13 1*1 ,4 

IF (SHEET. EQ.FACEt I ) ) GO TO 14 

1 3 CONTINUE 
GO TO 166 

14 THICK-I 


P 510 
P 520 
P 530 
P 540 
P 550 
P 560 
P 570 
P 580 
P 590 
P 600 
P 610 
P 620 
P 630 
P 640 
P 650 
P 660 
P 670 
P 680 
P 690 
P 700 
P 710 
P 720 
P 730 
P 740 
P 750 
P 760 
P 770 
P 780 
P 790 
P 800 
. P 810 
P 820 

I GEOM* 1 P 830 
P 840 
P 850 
P 660 
P 870 
P 880 
P 890 
P 900 
P 910 
P 920 
P 930 
P 940 
P 950 
P 960 
P 970 
P 980 
P 990 
P1000 



TABLE D-3. (Continued) 


subroutine lebege 


c temperature load IDENTIFICATION 

ptr — r 5 - T a 1 ,«t ■■■“ 

IF (RANKIN. EQ.THERMC I ) ) GO TO 16 

rS" CONTINUE - — 

GO TO 167 

"1 6 KELVI N* I " 

C LINEAR OR NONLINEAR ANALYSIS IDENTIFICATION 

0 o ' r 7 r*TT3f 

IF ( EQ UATE ( I ) ,£Q»ANALYS) GO TO 18 

17 CONTINUE' - " 

GO TO 179 

IB IANLTZ-1 "" 

IF ( I ANLYZ.NE. i • AND.NPROB.G T . I ) GO TO 160 

f F“ ( rA"NrYT-.i7E7rr - x n'c-t. o 

IF (XNL.NE.O.O.AND.XN.NE.O.U) go TO 180 

NROW-0 

NROW-THICK+I 

IF T I STTAB •EUTn” NftOWSTl ' 

IF ( ISTTAB.EQ.3 ) NR0W-10 

wr i te r6'" t “nr9’7 ' 

00 19 I«1.NR0W 

RE A D '< n^TSTTTTUT , J*'1'7N'P~) 

WRITE (6,105) (ST ( I , J) , J*1 ,NPJ 

19 CONTINUE - " 

K-NRQW+ 1 

~ju*r~ 

J J J ■ 6 
M M » 1 

DO 32 N L C * 1 ,NPROB 
JT-J'J" 

JTTijJJ 

L*~d 

READ ( I ) (LSTt J> ,J*JJ t JJJ) , (TALE( I ) ,1*1,16) 

I F HL STTjUT) T6TT2 1 ,20 

20 L*LST ( J J ) 

I F ( N L C tUTO • AND . L ST ( jT) • N E • OT GO TO 159 

21 JJ*JJ+1 

22 TF ( L S T ( J J ) ) 16 1,29,23 

23 L»L+1 

2 9 ir“TJJ'.XgTjJJ) GO T'O 25 
JJ*JJ+1 
GO TO 22 

25 IF (L.EU.O) GO TO 31 

"KiciT+L-n 

DO 26 M*K * K K 

READ T 1 T ("ST"( M , wn — , J* l - , NT*1 

26 CONTINUE 

I F ( ML C . G"t • T • 0 R • L S TT 1 ) .“£ Q . 0 > G O "TO 28 

rtRITE (6,190) ^ 

K Y *K 


P1010 
PT OZU 
P 1 030 
P l 090 
P 1 050 
P 1 060 
P 1 0 70 
P 1 080 
P 1 090 
PI 100 
PI 1 10 
PI 120 
PI 130 
P 1 190 
PI 150 
PI 160 
PI 170 
PI 1 80 
PI 190 
PI 200 
P 1 2 1 0 
P 1 220 
P 1 2 30 
P 1 2 90 
P 1 250 
P 1 260 
P 1 2 7 0 
P1280 
P 1 290 
P l 300 
P 1 3 1 0 
P I 3 20 
P 1 330 
P 1 390 
P 1 350 
P 1 360 
P 1 370 
P 1 380 
P 1390 
P 1 9 00 
P 1 9 1 0 
P 1 920 
P 1 930 
P 1 9 90 
P 1 950 
P 1 960 
PI 970 
P 1980 
P 1990 
P 1500 


\ 


/ 


1 
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TABLE D-3. (Continued) 


SuHkOUI lOt Lf-btoE 


r\Z-K fLb'f U >“1 
UC 2 / N = r\Y»KZ 

whlfK (b»lbb) l b I ( in * *J ) r J = 1 * N'K ) 

< t . COM | Nut 
1 

lE l(L-LbTldl)).t(i.UJ 00 IU o(> 

ftKiTh tfcrisaj InLO 

wKllh IbflSiii lLbMJbJ=JTrJ!T) 

Li (J id <-} In — A 1 l\ K 

■ wH A 1 E l b » 1 bb ) l b I (Hru) *0-1 t NH ) 

?y bOM i r ub 
Ob uOftl | NUb. 

01 k=K + l-lS l (u I ) 
uJ-JuJ + 1 
u Jo-jj+b 

ib ( i aimL rz «tvi • i ) t»u io 30 

iE rsK-NKOrt + l 

kE_AU (i) (bl (Kl\*^) r J -1 »Mr ) 
rtNilb (b#iyO) (bl ( l\K * J ) f 
30 lOin 1 | NOt 
ixb MV/r- -KHoV- 
«j«J — Nh’KOH * O 
L. f-U 

L/C 04 1 » OvJ 

34 Ll =L | 4 Lb I ( o ) 

IN. I 0 1 aL = L I +lMbAVL 

lb ( <M.cD.l.(j J In 1 Ul Ml =|\ I 0 I Al + 1 
in CO In | —In 1 u 7 mL 
± E (|Sll hE-Z ) Ob » Oy ' Of, 

Ob Ah' l l AInL i Z • tv* . 1 • AUU . i_ . tG . 0 I rsK — NKGw 
r\::KK + 1 
fNK = K ^4 lb 

In I 0 1 uL-N l 0 I Al +1 b 

bO fo 0 / 

Ob lE ( i. AInLtZ .tU . i • MNU «L .tO’. I) ) KK— NKCrt 
r\-KK + J 
KK-KK+b 

IvfUl ^l.-Nl( I AL + b 

0 / Kt AU (i) (KUEUi »l = irH) 

UO Oh A — is r KK 

Ob Kb AU (X) (bl il»JJ »o=XrNP) 

Ob UOin 1 | OUt 

KE AU (i) EnOl t HHu 2 #Hn 00 *HH 04 ' 
nK«U 1 1 ) (OMrtGX lt\JI m\ J— 1 f NHRuH ) 
iNtvulNS — b*iNf J KUd 

■UU A(| l = x»Nttibb 
4 b 1 iLb ( l )=u .0 

rctMU (4) (tiUSliJ *i = l*iNtUNb) 

In CTC Oil \ 

inSaV^-InKuW , 

1 \ 


Eiblu 
Hlb^U 
HlbOU 
Hlb4u 
HlbbU 
HlbbU 
H lb /u 
H 1 bbu 
Hlby u 
HlbUU 
HlblU 
HlbZU 
HlbOU 
Hlb4u 
HlbbU 
HlbbU 
Hlb/U 
HlbbU 
HlbMu 
HlVUu 
Hi 71u 
HiVieu 
H170U 
HI /4u 
H 1 7 b u 
H 1 7bu 
E1//U 
Hl/bU 

hi /yu 

HlbUU 

HlblU 

HlbZu 

Hlb^b 

HlbOU 

Hlb4u 

HlbbU 

Hltibu 

Hlbbb 

Hib/u 

HlbbU 

HlbSu 

Hiyuu 

Hiyiu 

Hiyiiu' 

Hiyou 

Hiy4U 

Hiybu 

HiybU 

Hiy /u 

Hiybu 

Hiyyo 

HZIUUU 
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TABLE D-3. (Continued) 


SUUROUT I NE LEBEGE 


lEND*0 P20IQ 

PK 1 NT *T t C ‘ P2020 

OTA *0 T A U P2Q30 

DTAU»0.0 P2Q40 

CAUL FI XEM (MAGIN.HAGOUT , T 1C .STEP ,NEQNS , 0 T A U .EPS I L . DEL T A * E R R , T I ME , P20S0 

IDTIME.YICS, YPRED.YCORR, YDOT.YNEtt.YDEV.FWGEL.TBDEL) P2Q&0 

GO TO M2 P2070 

Ml CALL WAND (MAGIN.MAGOiJT, TIC, STEP, NEQNS , DT A U , E PS I L , DE L T A . ERR , T HfE , D P2080 
lTIME.YlCS.YPRED.YCORrt .YDOT.rNErtiYDEV.FriOELiTBOEL) P2090 


42 

IF 

(MAGOUT.LE.O) go TO s: 

l 


, 

P 2 1 00 


IF 

(TIME. GT. STOP) 

GO TO ' 

44 



P2110 


IF 

(TIME, LT. STOP) 

GO TO 45 



P2120 

43 

I END*- 1 





P2130 


GO 

TO 46 





P2140 

44 

IF 

(TIME.LE. (STOP* 

DIFF) ) 

GO 

TO 

43 

P2150 


GO 

TO 154 





P2160 

45 

IF 

( (STOP-DIFF).LE 

• TIME) 

GO 

TO 

43 

P2170 


IF 

( ( TIME + D TIME) -GT.5T0P) GO 

TO 

49 

P2180 


IF 

(PRINT. GT. TIME) 

GO TO 

43 



P2190 


PRINT«TIME*DTA 
4 6 IF ( IOUT.NE.Oi GO TO 131 
17 IF ( IEND.GT.O) GO TO 155 
IF ( IENO.LT.O) GO TO 183 

48 MAGIN»Q 
GO TO 41 

49 OT I rIE * STOP-T THE 

delta»o.q 

GO TO 46 

50 NCYC-NCTC+1 
MAGI N«- l 

GO TO 41 

51 PH I -TIME 
A R G *P H I 

L L »NP + 1 
00 S3 1-1 ,NP 

IF (ARG-S U 1 , 1 ) ) 52.S6.S3 

52 IF ( I- 1 ) 156 , 156,54 

53 CONTINUE 
GO TO 157 

54 DO 55 IK«2,NT0TAL 

55 STC IK ,LL)«5T UK , 1-1) + (STC IK , I )-ST C IK , I -1 ) ) • ( ARG-ST I 1 .1-1 ) )/(ST(l ,1 
1 J -ST I 1,1-1)) 

GO TO 58 

56 dO 57 I K'»2 , tf To T AL 

57 STUK,LL)»STUK.U / 

50 CONTINUE 

THE UPDATED INTERPOLATED VALUES OF THE HATER I AL , PROPERTY COEFFIC 
TENTS ARE FOUND IN THE XMAT TABLE AND STORED IN THE XLA YER ARRAY 
L* ( M A T - l ) • 2+ l 
ir-NXMATO.") 


(Continued) 


TABLE D-3. 


SUBROUTINE LE8E6E 

I I I-NXMATILU > P2510 

M« I P2S20 

L L »NP ♦ 1 P2530 

GO TO (59.68.60,60). KELVIN P2SH0 

59 L«NR0**1 P2550 

TEMPAV«<sr<L,LLl+ST<LU . LL I +5 T ( L*2 , LL > +5T ( t + 3 . LL) >/9.0 P2S60 

ARG-TEMPAV P2570 

GQ TO 61 P2580 

60 ARG«ST(NR0*+1 ,LL) - ' ’ ' ! P2590 

61 DO 63 I«2. 10 P2600 

IF ( ARG-XMAT ( I I i I 11 62.6-I.6J P2610 

62 IF (1-2) 1S8.1S8.66 P2620 

63 CONTINUE P 2 630 

GO TO 168 P26H0 

6 H L * I I ♦ 1 P 2650 

00 65 J-L.III P2660 

XLATER(M)«XNAT(J.I> P 2670 

65 M-M+l P2680 

GO TO 70 P2690 

66 L * I I +1 P2700 

00 67 J-L.III P2710 

XLAYER(M)»XMAT(J,I-l>+<XMAT(J,I)-XrtAT<J,i-l>>*( ARG-XMAT U I . 1-1 ) >/< P2 7 20 

lXMATUI.n-XMATUI.I-l)) P2730 

67 M ■ M + 1 P27M0 

GO TO 70 P2750 

68 L* I I + 1 P2760 

DO 69 J*L . I 1 1 P2770 

XLAYER(M|«XMAT(J,1) P2780 

69 M-M+l P2790 

70 GO TO (71 .72.73), I TYPE P2800 

71 ETHET-XLAYERI 1 ) P2810 

XNUTP»XLAY£R(2) P2820 

ALPHTH*XLAYER(3) P283Q 

EPHI-ETHET P28H0 

X NUP T » X NU TP P2850 

ALPHPH-ALPHTH P2860 

XGPT«ETHET/(2.0*U .O + XNUPT) I P2870 

GO TO 7 H P2880 

72 ETHET-XLAYERU ) P2890 

EPHI«XLAYER(2) P2900 

XNUTP»XLAYER(3) P2910 

ALPHTH»XLAYER(H) P2920 

ALPHPH.XLAYER (5) P2930 

XGPT*XL A YER t 6 ) P29H0 

XNUPT»ETHET*XNUTP/EPHI P2950 

GO TO 7H P2960 

73 ETHET-XLAYERU ) P2970 

EPH I *XLA YER ( 2 ) P2980 

XNUTP*XLAYER(3) P2990 

ALPHTH«XLAYER( H) P3Q00 
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TABLE D-3. (Continued) 


SUBROUTINE LEBEtE 


ALPHPH-XLAYER(S) 

XGPra* LAYER ( 61 ' ' 

ER ■ XL A YER < 7 ) 

ES»XLAYER<0) 

ALPHR»XLAYER(9) 

ALPH5-XL A YER ( VO ) 

XNUPT«ETH£J»XNUTP/EPHl 
'7Y CONTINUE - 

CO TO <75.78,81 •«2.83,8H) , KGEOM 
C GEOMETRY F01T"ELLIPSE 

75 A-Gl 
8E»GZ 
0ETA-QE 

flE5rQiaE .* 2 

ASQ«A**2 

SK-5INTPHTT ~ 

C S«COS < PH I I 

S R S 0*SN**2 

C SSQ«C S* *2 

R2«A* S QR T < r .-0/ < S N S 0 + BESQ«C S SR, , 

R25Q*K 2 • *2 

R0«R2*SN“ 

Rl«R2*R2SQ*BESQ/ASQ 
- BE gg. BE> *2 
R100T-0.0 

j F "(K gXO'rtVl EQ »T • AND • RE T A • NE • i .0) R 1 DOT -3 . U* ( *2»BET A/ A > ••2» < CS/SN5Q > 
1«<R1*SN-R0) 

C ' ^FOLLOWING EQUATIONS ARE FOR IMSPLACEU ELLIPSE 
IF (SN.EQ.0.0) CO TO 76 
R2*R2-G3/SN 
R0-RQ-G3 ' 

G0~T0“7? 

76 IF ( G3 ■ EQ • Q • 0 ) CO TO 77 
R2-1.0 

R0«-C3 

" 77 CONTINUE - " 

GO TO 05 

<T ' " 'CEO ME TR"Y f Cf R 0 G*1"V E 

78 RI-G1 
C*G2 

SN-SINCPHI ) 

CS-COSIPHI) 

IF (SN.EQ.O.O) CO TO 79 

R2-RI-C/5N 

GO TO 80 

79 R 2 * 1 • 0 

80 R 0»R i • SN-C 
R ID 0 T « 0*0 
GO TO 65 

~C GEOMETRY KOR” CONE 


P3010 

P3020 

P3030 

P30M0 

P3050 

P3060 

P3070 

P3080 

P3090 

P3100 

P3110 

P312C 

P3130 

P31M0 

P3J50 

P3160 

P3170 

P3180 

P3190 

P3200 

P3210 

P3220 

P 3230 

P32H0 

P32S0 

P3260 

P3270 

P32B0 

P3290 

P3300 

P3 3 1 0 

P3320 

P3330 

P33**0 

P3350 

P3360 

P3370 

P 3380 

P3390 

P3H00 

P3M10 

P3N20 

P3N30 

P3SR0 

P 3 450 

P3R60 

P3970 

P3980 

P3990 

P3500 
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TABLE D-3. (Continued) 


SUBROUTINE LE6EGE 


81 CS-COSIGI 1 P3510 

SN-SIN(GH P 3520 

5»PH 1 P3530 

51-1.0/S P3SM0 

K2«CS*SN*PHI P3550 

RO-PH I *C5 P3560 

R1D0T-0.0 P3570 

' "’"GO TO 85 P3580 

C GEOMETRY FOR CYLINDER P3590 

82 RO-G 1 P 3600 

SN-1.0/ P3610 

CS-l.O P3620 

R 1 DOT -0 • 0 P3630 

■ ~ GO TO" 85 P3680 

C ; MODIFIED ELLIPSE P3650 

83 XNEXP-GI P3660 

A«G2 P3670 

* -XNlfcl.CKXNEXP P3680 

: XN2-I.0/XN1 P3690 

XNS-XNl+f.d P3700 

XJH-XN3M.Q . P3710 

XN5-XN8/XNI P3720 

SN-SINtPHI ) P 37 30 

CS-COSCPHl ) P37M0 

R2-A*(2.0/( i.O+SN«*XNl ))«*XN2 P3750 

Rl« (*72*01 *1 R2/ A) • •XN3 P3760 

RQ*N2*SN P3770 

R1DQT--XN3*A*(SN**XNEXP*C5/H.0> M2.0/ ( 1 .Q+SN**XNU )**XNS P3780 

GO TO BS P3790 

C PARABOLIC GEOhETRY P3800 

8'8 5N-S I N < PH 1 ) P3810 

CS»COS(PMif P3820 

TAN-SN/CS P3830 

SEC-l.O/CS P3890 

F I »G 1 P3B50 

F2-G2 P3860 

F3-G3 P3870 

RQ -- l F2+TAN » / <2.0*F3 ) P3880 

Rl»-5EC**3/( 2.0*F3) P3890 

R2-R0/SH P 3900 

R 100T--3.0*SEC**H*SN/ 1 2*0*FJ> P3910 

85 TAN-SN/CS P3920 

THE FOLLOWING LOGIC DETERMINES ROTATIONAL INERTIAL LOADS AND P3930 

PUTS THEM INTO THE ST ARRAY AS STATIC LOADS P39*0 

L ZAP-0 P 3950 

DO 86 NNI-1 ,5 P3960 

LMERD(NN!)-0 P3970 

LPRES1NN11-0 P3980 

86 LMONT (NN1 ) -0 P3990 

87 LZAP-LZAP+l PHOOO 


/ 
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TABLE D-3. (Continued) 


SUBROUTINE LEBEGE 


GO TO (88.89,89,69,89), LZAP PH010 

88 KNK »3 PH020 

H I M« 1 PHD 30 

GO TO 90 PHOHO 

89 KNK»KNK+6 PHQSO 

MlMaMIM+1 PHQ60 

90 00 9 1 N I * 1 ,KNK PH070 

91 LMERD(HIM) .LMERD(MIM) +LST(Ni ) PH080 

LME,90(MIM)*LMER0(MIM)+NSAVE PH 09 0 

LPRES ( MI M) «LMERD < K I M i PH 100 

LMONT (HIM ) *LHfcRO (MIH ) +2 PHI 10 

IF (LI AP-NPRQHJ 87,92,9 2 PH120 

92 LL»NP+l PH130 

C IF THICK*H, THE ELEMENT IS STIFFENED IVJTH EITHER R1VAF OR 5TJ0 PHMO 

C IF THlCK-1,2 OR 3 THE ELEMENT HAS NO STIFFENER PH150 

IF (THICK. ME. H) GO TO 108 PHJAO 

YBARI«0.0 PH 1 70 

YBARO-O.O PHI 80 

T1SZ-0.0 PHI 90 

T0SZ«O.0 ' PH2Q0 

C IF I 5 T T A 8 ■ I i THE ELEMENT IS STIFFENED WITH STRINGERS AND/OR KINGS PH210 

C IF 1STTAB-3, THE ELEMENT IS STIFFENED *ITH 4& DEGREE WaFFEl (RWAF) PH220 


IF ( ISTTAd'EQ'l ) GO To 96 PH230 

C RWAF STIFFENED PH2H0 

TEST 1*ST (NCONT + S.LL > PH 250 

IF (TE5T1) 93.9H.9H PH260 

93 YBARO-ST { NCONT+S ,LL ) PH270 

TOSZ-ST (NCONT+6 ,LL ) PH260 


GO TO 95 

9 H YBARI-Sr CNCONT^S.LL) 
T1SZ«ST(NC0NT+6,LL) 

95 HlZ*ST(NC0NT+7 , LL ) 

TZaST(NC0NT + 8, LL I 

x HOZ»ST (NC0 nT+9,LL) 

GO TO 1 03 

C STIO STIFFENED (STRINGERS AND/OR 

96 TESn»ST(NC0NT + 9,LL > 

TEST2-ST (NCONT+ 1 1 ,LL ) 

IF ( TES T 1 J 97,99,98 

97 Y8AR0«ST ( NCONT + 9 ,LL ) 
T0SZ»ST(NC0NT+10,LL) 

GO TO 99 

98 YBARI «5T ( NCON TT9 ,LL ) 

t is2*sr ( ncont+ioill) 

99 IF ( TES T 2 ) 100«IQ2.l01 
“100 Y8AR0-ST (NCONT+1 1 ,LL) 

T0SZ«ST(NC0NT+12iLL) 

GO TO 102 

101 Y B A R I ■ S T (NCONT+1 1 , L L ) 

TlSZ-ST (NCONT + 12 ,ll ) 


PH290 
PH300 
PH 3 1 0 
P H 320 
PH330 
PH3H0 
PH350 

INGS) PH 360 

P*i370 
P H 3 80 
PH390 
PHHOO 
PHH10 
PHH20 
PHH30 
P H H H 0 
PHH50 
PHH60 
PHH70 
PHH80 
PHH90 

P H 5 0 0 
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TABLE D-3. 


( Continued) 


SUBROUTINE LEBEiiE 


102 

HIZ«5T(NC0NT+13,LL> 

1 PM510 


TZ-ST(NC0NT+1H,LL) 

P H 520 


HOZ*sr <NC0NT41S,LL1 

PH530 

103 

GO TO ( 109 , 10H , 105 , 106 , 10H, IOH I i KGEOM 

PH5HQ 

1 OH 

OlS*YBAai*SINl 3* 1H 15926-PHI » 

PH550 


OOS»AQS( Y8A90)*31N( 3,1 H 15926-PHI ) 

PH5&0 


GO TO 107 

PH570 

105 

ois»raAR i«sin(GU 

PH5B0 


D0S»A8S 1 Y8AR0) *SlNlGn 

P4S90 


GO TO 107 

P H 600 

1 06 

0IS»Y8AR1 

PH610 


0 0 5 * A Q S ( YBARO ) 

PH62Q 

107 

RO I S*RO-Q 1 5 

PH 630 


ROOS-RO+DOS 

P86HQ 


GO TO 113 

P H 650 


NO STIFFENER ON SkIN ELEMENT 

PH660 

1 08 

TISZ-CUO 

PH670 


TOSZ*0 • 0 

PH680 


YBARI-0.0 

P H 690 


YBARO»0*0 

PH700 


ROIS-O.O 

PH7 1 0 


roos*o.o 

PH 720 


IF (THICK-2) 112,110,109 

PH 7 30 

109 

HO Z*ST ( H , LL 1 

PH7H0 


GO TO 1 1 1 

PH750 

1 10 

HOZ-ST 1 2 | LL ) 

PH760 

1 1 1 

TZ«ST ( 3 « LL ) 

P 4770 


H I Z *S T ( 2 , LL ) 

PH780 


GO TO 113 

PH790 

1 12 

H 1 Z * 5 T (2 ,LL ) 

PH800 


TZ-0.0 

PH810 


HOZ-O.O 

P4820 

1 13 

SSSI»CHlZ*«2+H0Z**2+2.0*HlZ*H0Z+2.fl*H0Z«TZ)/(2.0*HIZ*2. □♦HOZ) 

P H8 30 


SSSO-C H i Z**2+H0Z*»2 + 2 ,0*H I Z *H0Z + 2 • 0 *rt I Z *TZ 1 / < 2 * 0«H 1 Z + 2 *0«HQZ ) 

PH8H0 


YBR1»-<HIZ/2.Q)+3SSI 

P H 850 


Y8RC«-(HIZ+TZ/2.0)+SS5l 

P H 860 


YBR0»(H0Z/2.0)-SSS0 

PH870 


GO TO ( 119,114,115,116,114,114), K G E 0 M 

PH880 


ELLIPTICAL, SPHERICAL, MOO* ELLIPSE ,OGi V A L , TO RO I 0 A L , P A R A B 0 LO I U 

P 4890 

1 1H 

RO I *RO-TBR 1*5 IX (3.M1S926-PHI) 

P H900 


ROC*RO-YBRC*SIN(3*l HI 59 2 6 -PH I J 

P 4 9 1 0 


R00«R0-Y3R0»SIN13. 1 H15926-PH1 1 

P 4 9 20 


GO TO 117 

P 4930 


CONICAL, PLATE 

P 4 940 

1 is 

R0I»R0-YBRI*SIN1S1 ) 

P 4 950 


ROC-RO-YBRC*S IN<G1 ) 

P4960 


ROO»RO-Y3RO*S1NIG1 ) 

P 4970 


GO TO 117 

P4980 


CYLINDER 

P 4 990 

1 16 

ROJ «R0-Y3R I 

P500Q 
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TABLE D-3. (Continued) 


SUBROUTINE lESEGE 


R0C*R0-Y8RC 

R 0 0 ■ R 0 •YB'R'O ' _ ‘ ' 

1 17 00 i Id I JK » l ,NPR0B 

XPL I 1 -PH01 *OMAGX (I JK) 0*2 •HQ l *HIZ 
XPLO 1 -PHO 1 *OMAGX ( I JK ) #*2*R00*H02 
XPL2-PH02*0MAGX l I JK ) ••2*R0C*TZ 
XPL3«PH0 3*0MAGX (I JK ) • • 2 0 I S • T I SZ 
XPL4»PN‘<T4»0'MA“GX“< ! j K )V«2*ft00S«T‘0SZ 

118 XPL I I JK >*XPL I 1 +XPL01 +XPL2 + XPL3+XPL4 

SO TO UT 9 , 11 9 » 1 2 1 • 1 23 ,T 1 ? , Tl 9 ) , KGEOM 
C ELLIPTICAL.SPHERlCAL.rfOOEFlcQ EL L I PS t , 0 G I V A L i TOR 0 I 0 A u , P A H A B QL 0 I D 

119 DO 120 KN I * 1 , N P R 0 B 

XMERO UNI )■- XPL (KNI ) *COS ( 3. 1 H 1592 A-PhN 
XPRES(KN-n-iTiTPr'(XNlT*SlV(3Vr < n n 5926-Pwn 

XMONT UNU*XPl 3*C0S<3. 1 4 15926-PHI > • Y0 AR l * XPL 4 *COS < 3 . 1 4 I 5926-Ph I > • Y 
1 BARO “ 

XMONT(KNI)»XMONT(KNI)+XPLI1*COS{3«1H15926-PH1)*YBRI+XPLOUCUS(3.14 
1 l 5 9 2 6 - P H I )“• Y’B R 0 * X P 172 • C 0 S ( 3 « l 4 1 S926-PH I ) * Y B R C 
LKL*LHERD ( K N I > 

■ - st ( l k c ■xryvsr axr t l qv*fter d iwn ’ 

LKL*LPRES(KNI 1 

S T ( L K L i LX") * 5 T U KL ", L L ) +"X P R E S U Nl ) 

LKL«LMONT(KNI ) 

120 ST { L K L i L'L )'■ S T"l L < L ,~L L J + X WO N T ( K'N I ) 

GO TO 125 

C Cdwrc'AXT'PXATE 

121 DO 122 KNI*1,NPR0B_ 

"XMERD "( K N I ) * XP L U N T)>COS < 1 I 
XPRES ( KN I ) »-XPL ( KNI ) #SI N ( G 1 ) 

X M 0 N T ( K NT >V- X P L 3 * C 0 S { q fi «Y BAR I - XPL 4*C0S(G1)*YBAR0 

X MONT (KNI l *XMONT(KNI)-XPLI 1 *COS(Gi 1 * Y 3R I - X PLO I *COS < G 1 l* Y0Ro-XPL2#C 
1 OS ( G V ) * Y BRC “ ‘ ' 

LKL»LrtERD (KN I ) 

S T UK L \ LL ) ■ST ( L KL , LL ) + XME HD l KN f ) 

L<L»LPRES(KNI ) 

ST ( L K L * L L I ■ ST ( L K L 7 L L ) ♦ X P R £ 5 < K N I ) 

LKL*LMONT (KNI ) 

1 22 S T ( L K L » L LT» S T ( L K L ,~L L ) + X M 0 N T UN T) 

GO TO 1 25 _ 

C CYLINDER ” 

1 23 0 0 124 K N I * 1 , N P R G 0 

XMERD'CKN I ) jQ.'O 

XPRES (KNI ) «-XPL ( KN I > 

X M 0 N T ( K NT ) * 0 » 0 
LKL»LPRES(KNI ) 

124 ST ( LKL , LL) *ST ( CKL .XCT+XTP'RES 1<N"I 1 

125 CONTINUE 


DEGRES-0.0 

IF (TgEQM.EQ. 1 ) D E~(fR E S *P"HI * a 7 *2 9 S 7 5 


P5010 
'PS02TT 
P5030 
P 5040 
P5Q50 
P5060 
P 5 070 
P5Q80 
PS090 
PS100 
P51 10 
P5120 
P 5 1 3 0 
PS 1 40 
P5150 
P516Q 
P 5 1 7 0 
P 5 1 80 
Pbl 90 
P 5 200 
P5210 
P 52 20 
P5230 
P5240 
P 5 250 
P5260 
P5270 
P5280 
P5290 
P5300 
P5310 
P5320 
P5330 
P5340 
P5350 
PS 360 
P5370 
P5380 
PS390 
P 5 400 
P5410 
P 5 4 20 
P 54 30 
P5440 
P 5 4 50 
P54A0 
P b 4 7 0 
P5480 
P 5 4 9 0 
P5500 
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TABLE D-3. (Continued) 


SUdKOUTINE uEBEiiE 


ROSQ»RO * + 2 P5SI0 

X N S Q“* X N • •‘2’ ” P5&20 

CN«CS*5N PSS30 

X1CS-1.0/CS ■“ ' ~ P55H0 

TN-SN/CS Pbb50 

XlROVl ,0/KO " PSS60 

X 1 R05Q* l ,a/RO« *2 PS b 7 0 

X‘l CSRO- 1 ,0/ (CS*30 ) " " ' — • - . .... pb58Q 

’ CN t RO -CN /RO PSb90 

SN! RO«S,\/RO P5600 

C51R0-CS/R0 _ P b 6 1 0 

SNSQ«SN'**2 PS 6 20 

CS5q«CS*#2 _ P&630 

I F ‘ "( K G E 0 M' . E‘$ • M/O'R.KGE 0 M . E U7 3 ) "GO TO 126 P b 6 H 0 

R 1 SQ-R l • *2 P b 6 5 0 

R2SQ«R2**2 P b 6 6 0 

X1SN-1.0/SN P5670 

X 1 S N R 0*1 • 0 / (*S N * R 0 ) P&680 

X 1 R 1 * 1 • 0 / R 1 _ _ _ Pb6 90 

X 1 R 2 * ft 0 / R~2 ~ ‘ PS700 

CSlRl-CS/Rl P b 7 1 0 

CS1R2-CS/R2 " P b 7 20 

SN1R1-SN/R1 P5730 

X 1R 1 SQ- 1 *0/R 1 *»2 “ P 57 HO 

126 X N T T H-Q • 0 P5750 

XN T P H ■ 0 . 0 P b 7 6 0 

X M f TH-0 • 0 _ Pb 7 70 

XMTPH-O.O * P5780 

IF UTYPE.EQ.32 60 T0_l36 Pb790 

C COMPUTATION OF K” AND' D FOR MATER I AL PHOPETY INPUT PbflOO 

GO TO (127,130,133), THICK P5810 

C SINGLE “SHEET “ Pb820 

127 HI-ST(2,LL) P5830 

TEMP'i«ETH£T*HI ' PB8M0 

TEMP2-TEMP \ -H I *-2 Pb850 

T E M P 3 ■ C"l VO - X N U P T * X N U TP ) Pb860 

XKn-TEM_PI/TEMP3 _ Pb870 

X D i I « t"E M P 2 / ( f 2 • Q * T E MP3 ) PS880 

IF ( I TYPE. EG, 2 ) Go TO 128 P5B90 

XK22-XK11 P5900 

XD22-XDI1 P b 9 1 0 

GO TO 129 P b 92 0 

128_TEMP1«E_PHI*HI _ P5930 

f E M P 2 • T EM PI • H ( V*2 ' P5VH0 

XK 22 -TEMP I /TEMP 3 PS9&Q 

X 02 2 -TEMP 2 / ( 1 2 • Q* TETMP 3 ) . P5960 

129 XK33-XGPT*HI P5970 

XD33-XK 33-H I * *2/ I 2 * 0 PS980 

GO TO 139 P 5 9 90 

"C ‘ "EQUAL ' SHEETS ' " R6000 
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TABLE D-3. (Continued) 


SUBROUTINE LEBEGE 


130 Hi»ST(2,LL) 

T* S T ( 3 , LL ) 

TEMPl»2-0*ETHET*HI 

TEMP2-H I • .0*HI •»2+6.0*HI *T+3.0*T**2 > 

TEMP3»{ 1 •0-XNUPT*XNUTp) 

XK 1 1 aTEMPl /TEMP3 
X D 1 1 *ETHET*TEMP2/{ 6.0*TEMP3 ) 

IF { I TYPE«EQ*2) GO to 131 
XK22=* XK 1 1 
XD22»XD11 
GO TO 132 

131 TEMP1»2.Q*EPHI *HI 
XK22*TEMP1/TEMP3 
XD22»EPHI*TEMP2/ (&.0*TEMP3 ) 

132 XK33»2.0*XGPT*HI 
XD33*XK33*TEMP2/(12.0*HI) 

GO TO 139 

C UNEQUAL SHEETS 

133 H I *ST ( 2 * LL ) 

T *S T < 3 , LL ) ' 

HO»ST(<4,LL) 

TEMP 1 »H I +H0 

TEMP2s*TEMPl**4 + 12,0»HI*H0*T*(TEMPl+T) 

TEMP3«( 1 •0-XNUPT*XNUTP> 

XK H =ETHET*TEMP1 /TEMP3 
XDll=ETHET»TEMP2/( 12.0*TEHP1*TEMP3) 

IF ( I T YPE • EQ • 2 ) GO TO 134 
X K 2 2 » X K 1 1 
XD22*XD11 
GO TO 135 

13 4 XK22*EPHI*TEHP1/TEMP3 

XD22»EPHI *TEr1P2 / ( l 2*0* TEMPI * TEMP 3 ) 

135 XK33»XGPT*TEMP1 
X033«XGPT*(TEMP2/(12.0*TEMP1 ) ) 

GO TO 139 

C rankin»thstnd means INTERPOLATE, 'COMPUTE ntemp.mtemp 

C rank I N«N0ThRM means DO NOT INTERPOLATE, DO NOT COMPUTE NTEMP,NTEMP 

C RANK I N»ThCNST MEANS DO NOT 1 NTERPOL A T E , COMPU T E NTEMP.MfEMP 

C RANK I rJ-THl NHO MEANS I N T E R P 0 L A T E , B UT DO NUT COMPUTE NTEHP , MTEMP ' 

136 CONTINUE 

XK 1 1 *ST ( 2 , LL ) 

XK 1 2»ST ( 3 ,LL > 

XKZ2»ST(4,LL) 

XK33*STC5,LL) 

XD1 1 *ST ( 6 » LL > 

‘ X012-STC2,LL) 

XD22»ST(8,LL) 

XD33*ST(9,LL) 

X C 1 1 ■ S T < 10, LL) 

XK21-XK12 


>6010 
P&D20 
P 60 30 
P6040 
P6050 
P6060 
P6070 
P 6 0 8 0 
P6090 
P6100 
P61 10 
P6120 
P6130 
P6180 
P6150 
P6 1 60 
P6170 
P6180 
P6190 
P6200 
P6210 
P6220 
P6230 
P6240 
P6250 
P 6 2 6 0 
P6270 
P62B0 
P6290 
P6300 
P6310 
P6320 
P63 30 
P6340 
P6 3 50 
P6360 
P6370 
>6380 
P6390 
P6400 
P6410 
P6420 
P6430 
PA440~ 
P6450 
P6460 
P6870 
P6H80 
P6490 
P6500" 
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TABLE D-3. (Continued) 


subroutine leqege 

XD2 I • X 0 l 2 P6S10 

IF { I5TTAB-2) 137,1 39 a I 38 PA520 

137 K-NT0TAL-1R P6S30 

XC22«ST(ll,LL) P65R0 

Z I N TH»ST ( K ,LL| P6S50 

Z0UTTH»ST<K+1 ,LU) P65&0 

ZINPH*Sf ( K + 2 » LU ) PA570 

^ ZOUTPH«ST(K+3,LO P6580 

-SR»ST (K+R»LL) P6S90 

SS*ST ( K +S » LL ) P6A00 

, TR«ST(K+A,LL1 PAA10 

TS»STtK+7.LLl PA620 

€0 TO 139 P66 30 

1.38 K-NTOTAL-3 PA6H0 

ZINTH«ST(K,LL) P6AS0 

ZOUTTH*ST(K+l ,LU PAAAO 

, . SR«5T ( K + 2 • LL ) PA670 

TR »5T ( K ♦ 3 * LL ) PAA80 

. ZINPH-ZINTH P6A90 

ZOUTPH»ZOUTTH PA70Q 

139 GO TO C IRQ. 197, 1*11 * 1R7) • KELVIN P6710 

IRQ T1 I*ST(NR0#+1 ,LL) P6720 

T I K*ST ( NRQW+2 ,LL ) P6730 

T0K«ST(MR0ff+3,LL) PA7R0 

TOO-ST ( HRON+R ,LL 1 P6 7SQ 

GO TO IR2 P6760 

1R1 TlI-STCNROW+l .LL) P6770 

JIK*T11 P6780 

T 0 K ■ T 1 I P6790 

TOO«T I I P 6800 

1R2 CONTINUE P&810 

. TEMPI «ALPHTH+XNUTP*ALPHPH P6820 

TEMP2»ALPHPH + XNUPT*ALPHTH P68 30 

TEMP3»1 • O-XNUPT* XNUTP P68R0 

. . TEMPR*HI /R.O PA850 

TEMPS*Hi**2/2M«0 P6860 

TEMP6-T 1 I ♦T!K + TOK + TOO-*UO«TEFREE P6870 

TEMP7*2.0*TI 1 +T J K-TOK-2 . 0*TU0 P688Q 

GO TO < 1R3, 1RR • IRS • 1R6 I i THICK P6890 

1 R 3 CONTINUE P6900 

IF ( I TYPE • EQ • 3 > GO TO IRA P6910 

IF (THICK. EQ. 2) GO TO 1 RR P6920 

IF (THICK. EQ. 3) GO To 1R5 _ _ P6930 

. XNf TH«ETHET"*TEMPl#tEMPR*TEMP6/TEMP3; " P69R0” 

XNTPH«EPHl ♦TEMP2*TEMPR*TEMP6/TEMP3 P6950 

XMTTH«ETHET*TEMP1*TEMP5«TLMP7/TEMP3 P69A0 

XMTPH»EPHl*TEMP2*TEMPS«TEMP//TEMP3 P6970 

GO TO 1 R 7 P6980 

I RR TI-T/2.0 _ P6990 _ 

TEMP8-HI/2.0 “ P 7000 
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TABLE D-3. (Continued) 


SUOkOUT I ME LEBEGE 

TEMP?»TI I+T1K-T0K-T00 P7010 

XNTTH«ETWET*TEHP1 •TEHp8*TEHP6/TEHP3 P7020 

XNTPH*EPH1 •TEMP2*TEMP8*T£MPo/TEHP3 P7030 

XMTTH«ETHET*TEMP1»TEHP8*<HI«*TEMP7/3.0*TI»TEMP9)/TEMP3 P7090 

XMTPH«EPHl#T£HP2*TEHPa*<Hl*rEMP7/3.U*TI*TEMP9>/TEHP3 P7050 

60 “TO 19*7 ” P70A0 

195 TI«CHO**2-HI«*2+2,0*HO*T»/<2.0*CH|*HO) ) P7070 

T 0 ■ 1 H I *'• 2 Hrtb • • 2*2 • 0 *H I * T ) / f 2 • 0 • C H I *HO ) I P70S0 

TEMP6«2tO*TI I*TIK-3,0 *TEFREj- P7090 

TEMP7»2«0*TOO*T0K-3.0*TEFREL P7100 

TEMP8*T I I*TIK-2*0*TEFKEE P71 10 

T£MP9«T0K>T00-2.0*TEFREE P7120 

XNTTH*ETHET*TEMPl»Q«5*(HI*TLNP8+H0*TEMP9)/TEMP3 P7130 

JrNrPfr«EPHV*TEftP2»0fS*(Hl*TEHPa^H0*TEMP9)/TEMP3 P7190 

XMTTH»ETHET*TEMPl*0«b*(Hi #*2* TEMPG/3 .0-HU*»2*TEMP7/3 • 0+T I *H I ♦TEMPS P7150 
MTO*HTT*TEHP^l/TETiP3 P7U0 

XMTPH»EPHl*TEMP2*0*5*(Hl**2*TEHP6/3#U-HO**2»TEMP7/3.O*TI*Hl*TEMPa- P7170 
i TO«HO«TEMP9l /TEMP 3 P7 I 80 

GO TO 197 P7190 

~ 1 TEHP rO'-YQrtT r-XK'n »X0 11 ) /Sy R T < 4B *0 > P7200 

TEMPI 1«SQRTC-XK22#XD22>/SWRI (98.0) P7210 

XNT TH* < XK 1 1/9 VO I ♦TEMP 1 •TEMPu P7220 

XNTPH-t XK22/9*0> •TEHP2*TEMP* P7230 

X MY’T H • T £ M P t 0 • TEH P 1 • T E H P 7 P7240 

XMTPH-TEMP1 1*TEHP2*TENP7 P7250 

C CrO'HPOTATiON Of"K‘ AND~D FOK * AND D IHPUT P7260 

197 LL-NP+1 P7270 

j T ( f KTl # E 9 . 0“. 0 ) GO TO 189 P7280 

I F^< I T YPE • E9 • 3 •AND #XK12*E<4«J« ) GO TO 170 P7290 

' ~ TF~<Tf Y P EYEQ • 3 • ANDtXK 2 1 .E^.O- ) GO TO 1/1 P7300 

I F < X K22.EQ»0.0) GO To 172 P7310 

IF ( XK 33 ;*EQ V6\ OTC 0 To 173 P7320 

IF (XDll.EQ.O.Ql GO TO 179 P7330 

XT' ( T TYPe.EO.3iiAND.XOl2.EW. J* ) GO TO 175 P7390 

IF C ITYPE.EQ.3.AN0.X021 .EQ.O. > GO TO 178 P7350 

1 ■lF“lX022,rQ.0;b"> GO To' 177 P73A0 

IF tXD33tEQ.0»0> GO TO 178 P7370 

NL«0 P7380 

XNPM I *0 • 0 P7390 

I JKTLflN«NP0r+XSTnT*LSTl2)+L3T(3>+LST(H)*LST (51*LST<6i^l P7900 

IF (XNL.NEt 0.0) XNPH 1 »ST ( l jKLMN f Lt I P7910 

JF ■NPROS P7920 

K«NRO«/ P 7 9 30 

■ X0'T53”TlVr,JF P/990 

I»CM-1)*8+1 P 7950 

“ ~NXVNL*1 P7980 

XFTHLO»0.0 P7970 

XFPHLD*0 • 0" — ‘ P7980 

XFZELD«0.0 P7990 

X'liTHUO-OVO ~ P7500 
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TABLE D-3 


( Continued) 


SUBROUTINE 

XMPHLDuQ.O 

tlT»KL*t-5 

IF <LST( IRI.NE.O) K*K*tST(IKJ 
IF t'L'ST C I K+ 1) *ER«0 ) GO TO i8a 
K «K ♦ I 

XFTHLO-ST(K.LL) 

MS IF (LST( IR + 2) .EQ*0» Go TO l*i? 

,} &,»K * l 

XFPHLD«5T(K # LL) 

189 IF ( LST ( JR+3)*EQ«0) GO TO J SO 
K*K+1 

XFZELD-STIK.U.) 

150 IF <LST( IR+9).E0*0» GO TO |5l 
K-K+l 

XMTHLO-STCK.LL) 

151 IF <LST< |R*5)~«E4«0> GO TO li.2 
K*K+J 

X HP ML 0 » ST I K ■ U U ) 

152 CONTINUE 

CALL ODE ' 

153 CONTINUE 
GO TO" 50 

1 54 IERKOR-8001 

NERROR ■ 1 l 

GO TO 182 

T55‘~J £RR0K*6b0~2 " " 

NERROH-1 2 
GO TO 182 
158 IERROR*8003 
NERKQR-13 
GO TO 182 

157 1 E R ROR* 8006 ~ ' 

NERROR* 1 8 

GO TO 182 

158 I ERROR *8007 
“ NERROR* 15 

GO TO 182 

159 I ERROR ■8 008 
NERR0R-10 
GO TO 182 

160 IERR0R«8009 

NERR0R*8 , 

GO TO 182 

161" I ERROR *8031 

NERK0«*9 
GO TO 182 

162 1ERR0R*8036 
NERR0R«2 

GO TO 182 

163 1ERR0R*8086 


lEBEGE 

P7510 
P 7520 
P 7 530 
P7S80 
P7550 
P7S60 
P 7570 
P7580 

* - ... . P 7590 

P 7.6 00 
P7610 
P/620 
P7630 
P 7 680 
P 7 6 5 0 
P7660 
P7670 
P7680 
P7690 
P 7 700 
P 7 7 1 0 
P 7 720 
P7730 
P 7 7 80 
P7750 
P7760 
P7770 
P7780 
P 7 7 90 
P7800 
P7810 
P7820 
R7830 
P7880 
P 7650 
P7860 
P 7 870 
P7880 
P7890 
P7900 
P7910 
P7920 
P 7930 
P7980 
P79S0 
P 7960 
P7V70 
P 7 980 
P7990 
Pbooo 
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TABLE D-3. (Continued) 


SUUROUT I NE 

NERROR-3 
GO TO 182 

169 IERN0R-8087 

NERROR-9 
GO TO 182 

1 65 IERR0R-808S 
NERROR-27 
GO TO 182 

166 IERR0R-3Q89 
N ERROR-5 

GO TO 132 

167 IERROR-8Q90 
NER ROR * 6 

GO TO 182 

168 IERR0R-8067 
NERROR- 1 6 
GO TO 182 

169 1ERR0R-3101 
NERROR- 1 7 
GO TO 102 

170 IERR0R-8102 
N ERROR-18 
GO TO 182 

171 IERROR-0103 
NERROR* 1 9 
GO TO 182 

172 IERRQR-8109 
N ERROR-20 
GO TO 182 

173 I ERKOR-8 1 OS 
NERR0R-2 1 
GO TO 182 

17 9 IERR0R*81Q6 
NERROR-22 
GO TO 182 

175 IERRQH-8107 
NERRQR-23 
GO TO 182 

176 I ERROR-81 08 
NERRQR-2H 
GO TO 182 

177 IERR0R-8109 
NERROR-25 
GO TO 182 

178 IERROR-81 10 
NERROR -26 
GO TO 182 

179 IERR0R-3013 
NERROR-7 

"GO TO 182 


lebege 

P8010 
P8020 
P8030 
P8090 
PtiOBO 
P80A0 
P8070 
P 8080 
P8090 
P 8 1 00 
P01 10 
P8120 
P 8 1 30 
P 8 1 9 0 
P8150 
P8160 
P 8 l 7 0 
P8180 
P8190 
P 8 200 
P8210 
P8220 
P8230 
P 829,0 
P8250 
P8260 
P8270 
P8280 
P8290 
P8300 
P83I0 
P 8320 
P8330 
P839Q 
P8350 
P8360 
P8370 
P83B0 
P8390 
P8900 
P 89 1 0 
P8920 
PB 930 
P8990 
P8 950 
P8960 
P8970 
P 89 80 
P8990 
PBSdd 
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TABLE D-3. ( Concluded) 


SUBROUTINE LEaEGE 

IERROR«d787 P0S1O 

NERRQR-3M P8B20 

GO TO 182 P0S3O 

180 IERR0R-9501 P85M0 

NERRQR*35 P8550 

GO TO 192 P8560 

C THE HUBER VON HISSES STRESS EQUATIONS PB570 

131 CALL OUTPUT <KLUE,YC0RR,EK,E5,ALPHR,ALPHS,ZlNTH,Z0UTTH,ZlNPH.Z0UTP PS580 

1H.SR,SS,TR .TS.tJCYC. TIME, OEGRES.DTA, STEP ,H1 , HO , T , T I I , T 00 > P 8590 

IF (NIX.EQ.l) GO TO 184 P8600 

00 TO 47 P8A 10 

182 N I X* 1 P 8 620 

GO TO 18 4 P8A30 

183 IF (LSC.LT.KSC) GO TO 2 P8A40 

189 RETURN P8650 

c PBA60 

185 FORMAT C 1 H , 8 ( E 1 4 , 7 , 2 X > / ( 3 X • 8 ( E 1 4 • 7 , 2 X 1 )) PB670 

186 FORMAT tlHt) P860O 

187 FORMAT ( / /58X , 1 3HREG 1 ON NUMBER, I3//35X, 1QHTH£R£ ARE ,I2,14H S£GM£N P8690 

ITS AND ,I2,35H KINEMATIC LINKS WITHIN THIS REGION) P07OO 

188 FORMAT i / / 1 3 X , 1 5HSE SHE N T NUMBER . I 2 * 5X , 1 JHSEGMENT CODE , I 2 , 5X , 1 AA4 P87 1 0 

I) P8720 

189 FORMAT I / / 4 2 X , 4 7 H T ABL E ORDER PHI OR S VS, CRQSSECTlON PROPERTIES) P8730 

190 FORMAT < / / 4 5 X , 4 2 H T A BLE ORDER PHI OR S VS, TEMPERATURE LOADS*) P8740 

191 FORMAT C//16X.8HPR0BLEM , I 2 • S X , 8 4H T A BL E ORDER PHI OR S VS, DISTRI P8750 

1BUTE0 'LOADS (F THETA, F PHI, F ZET*, M THETA, M PHI),) P87A0 

192 FORMAT (27H LOAD I DENT I F I C A T I ON CLUES .All/) P8770 

193 FORMAT C//47X,38HASSUME0 NON-LINEAR VALUES VS, PHI OR S // ( 1 H ,8<E1 P8780 

14.7,2X1 I) P8790 

END P8800- 


. ! 
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